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Rethinking the Equity Risk Premium:
An Overview and Some New Ideas

P. Brett Hammond, Jr.

Managing Director and Chief Investment Strategist
TIAA-CREF

Martin L. Leibowitz

Managing Director, Research
Morgan Stanley

Many investors regard the past decade as an unusual one for market returns.
This view is no doubt based on their having experienced a sea change in equity
market behavior, including much-lower-than-average returns, much higher
volatility, two of the biggest bubbles (and their subsequent bursting) in stock
market history, and rising correlations—cross-asset, cross-country, cross-sector,
and intra-sector. Any longtime investment market participant will have encoun-
tered more extreme trends and events in the past 10 years than during any other
10-year period in the past seven decades.

One of the key features of this turbulent period is renewed uncertainty about
what may be the most important measure in all of finance—namely, the equity
risk premium, or the expected return for equities in excess of a risk-free rate:

ERP = E(re)—E(rf).

The equity risk premium, or ERP, plays a critical role for any investor in
that it affects savings and spending behavior as well as the all-important
allocation decision between riskless and risky assets. In that sense, it is an
equilibrium concept that looks beyond any given period’s specific circumstances
to develop a fundamental, long-term estimate of return trends.

It should be noted that the equity risk premium, as the term is used here, is
not identical to the historical excess return. For example, for the 10 years
beginning in the middle of 2001, annualized geometric mean U.S. equity returns
significantly trailed U.S. TIPS (Treasury Inflation-Protected Securities)—
roughly 3 percent versus 6 percent. So, one measure of the historical excess return
is =3 percent.l In this volume, Robert Arnott shows that, using rolling 20-year
returns, the historical excess return has ranged from +20 percent to —10 percent,

1Please note that, by convention, the return is often expressed as a “percentage” rather than
“percentage points.”
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Rethinking the Equity Risk Premium

arange that is not very helpful in forming a historical average. But these numbers
do not say much about the equity risk premium, which is a forward-looking
expectations-driven estimate of stock returns. In other words, what premium do
we expect stocks to provide over a risk-free rate? This forward-looking premium
is critical to fundamental activities in investing, especially strategic and tactical
asset allocation but also in portfolio management, hedging, investment product
development, and the formation of saving and spending plans.

The problem posed by recent history for all these activities is whether we
can be confident in our understanding of equity risk. After several decades
during which realized equity returns followed a welcome positive pattern, the
past decade has seen a marked downturn in equities. This downturn has
prompted some investors to suggest that we must permanently adjust our future
expectations for equity returns versus other broad asset classes. Others argue
that the same evidence suggests equities are poised for outstanding future excess
returns. Which is it?

To investigate the ERP in more depth, we could evaluate forecasts, trends,
and expected variations in forward-looking measures: P/Es, dividend payouts,
debt, macroeconomic growth and inflation, investment horizon, demographic
change, and other variables. We have at our disposal, arguably, more analytical
techniques and sources of information than ever before that bear on asset class
expectations and behavior, but we have less certainty than ever about the ERP.

This volume is the result of an effort to sort through and present some of
the best recent thinking on the ERP in a way that practitioners may find useful
in developing their own approach to the subject. It assembles leading practitio-
ners and academics who have confronted the question of what the ERP might
be going forward and, more importantly, what factors are the most important
drivers of the premium.

Initial ERP Project

The present project arose out of an interest on the part of the Research
Foundation of CFA Institute to revisit, in light of what has happened in asset
markets, a similar but not identical effort that it sponsored in late 2001. This
earlier effort emerged as the “dot-com” bubble burst and investors confronted,
for the first time in many years, the possibility of an extended period of lower
equity returns. The 2001 forum gathered a wide range of experts to discuss the
theoretical foundations of the ERP, historical results, then-current estimates
of the size of the premium, and implications for asset management (Association
tor Investment Management and Research 2002). It featured lively discussions
of the definition of the ERP, rational expectations versus behavioral explana-
tions for its existence, specific factors and models that explain its size and

2 ©2011 The Research Foundation of CFA Institute
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stability (or lack thereof), the possibility of structural change—driven effects on
the premium, and ways in which institutions and individuals incorporate views
on the ERP into asset allocation.

Rather than a firm consensus, a strong sense of diversity arose from this
earlier forum regarding views on the ERP and possible explanations for differ-
ences among those views. For example, Exhibit 1 shows, as of 2001, a selected
set of estimates of the ERP ranging from 0 to 7 percent, with an average of a
little less than 4 percent.

Exhibit 1. Estimates as of 2001 of the ERP

ERP Estimate
Source (%)
Arnott and Bernstein (2002) 0.0
Campbell and Shiller (2001) 0.0
McGrattan and Prescott (2001) 0.0
Ross, Goetzmann, and Brown (1995) Low
Reichenstein (2001) 1.3
Campbell (2001) 1.5-2.5
Philips (2003) 1.0-3.0
Siegel (2002) 2.0
Bansal and Lundblad (2002) 2.5
Shoven (2001) 3.0
Siegel (1994) 3.0-4.0
Asness (2000) 4.0
Graham and Harvey (2001) 4.0
Ibbotson and Chen (2003) 4.0
Goyal and Welch (2002) 3-5
Fama and French (2002) 4.3
Cornell (1999) 5.0
Ibbotson and Sinquefield (1976) 5.0
Welch (2000) 6.0-7.0
Average 3.7
Range 0.0-7.0

Note: ERP estimates are the expected long-term geometric return
of equities in excess of the real risk-free rate.

Figure 1 summarizes, in schematic form, some of the key dimensions that
can help explain these estimates. On one dimension, differences in ERP esti-
mates can be caused by the weight given to short-term versus long-term invest-
ment horizons, including an emphasis on mean reversion or cyclicality. (A related
dimension, not shown here, for different regimes or macro environments could

©2011 The Research Foundation of CFA Institute 3
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Figure 1. Three-Dimensional Array of Views on the ERP
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also be added—for example, whether prevailing interest rates are high or low.)
ERP estimates can also vary according to whether supply or demand consider-
ations are the dominant influence. Some investigators focus on the demand for
a return that will compensate investors for the extra risk of equities, whereas
others look at the supply of cash flows that companies can inject into the market.

Perhaps most fundamentally, the forum exposed different views on investor
behavior, specifically whether markets exhibit rational expectations or suffer
from behavioral distortions, such as myopic loss aversion (which can be non-
linear or noncontinuous). One area of general agreement was that, to their
detriment, few institutions or individuals explicitly address these issues and even
fail to consider the size of the equity premium itself in forming policy portfolios
and determining asset allocation.

10th Anniversary Project

The current project started with leading academics and practitioners gathering
for a daylong discussion on what new developments, if any, have occurred in
thinking about the ERP as well as in estimating the size of the ERP that we
can expect in the future. Following that discussion, participants were asked to
set down their current thoughts in essay form. The result, contained in this
volume, is a rich set of papers that illuminate the issues and speak to the

4 ©2011 The Research Foundation of CFA Institute
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conceptual and empirical sources of the various perspectives. What is interesting
about the more recent effort is not only some commonality with respect to the
emphasis on supply-driven considerations but also—quite naturally in light of
recent history and theory—a great deal of variation among the authors on the
stability and term structure of the ERP as well as on whether variations in the
ERP, no matter what their source, matter much.

The opening paper by Roger Ibbotson lays out several ways of estimating
the ERP, including supply, demand, historical extrapolation, and combinations
thereof. Investors are not the only agents who are affected by the excess return
on equities over bonds; corporations should consider the ERP as the most
important ingredient in understanding their cost of capital, and equity analysts
need to use the ERP as part of the discount rate when estimating the present
value of a company’s future cash flows. Moreover, although it may be the largest
market premium, the ERP is not the only one. Other premiums are associated
with investment horizon, company size, value, momentum, default risk, and
inflation risk. Of particular interest is the liquidity premium, described by
Ibbotson as the phenomenon in which unpopular stocks (those that do not trade
much) can display significant excess returns compared with stocks traded more
often. Most important, investors often fail to differentiate a short-term tactical
view of the ERP from the more fundamental long-term supply-driven equilib-
rium equity premium, suggesting that short-term signals may not always
provide accurate information about the “true” long-term ERP.

Focusing on the cyclical nature of returns and fundamental indicators,
Clifford Asness notes that there is no evidence that high P/Es are an accurate
forecast of high future earnings growth rates. Rather, the evidence runs in the
opposite direction. Using his own estimates of earnings growth and drawing
on the Shiller P/E, which is the current price divided by trailing 10-year average
real earnings, Asness offers a future equity return estimate in the range of 4
percent. Because it is hard to agree on a benchmark for the risk-free rate, he
does not make a specific forecast of the ERP.

Looking historically and adopting a broad geographical perspective, Elroy
Dimson, Paul Marsh, and Mike Staunton report on their most recent update
of realized excess equity returns, relative to both bills and bonds, in 19 different
countries from 1900 to the start of 2011. Although they found considerable
variation across countries, the realized excess return was substantial every-
where. For their world index, annualized geometric mean real returns were 5.5
percent, the excess return relative to Treasury bills was 4.5 percent, and the
excess return relative to long-term government bonds was 3.8 percent. Based
on a supply model of the ERP, with the addition of the change in the real

exchange rate, they estimate that the forward-looking equity premium is lower,
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around 3-3.5 percent, largely because of lower expected dividend growth
compared with the historical average. In addition, they suggest that mean
reversion in the stock market may not be as strong a force as others would
argue. And even if mean reversion is a force, it may not provide much comfort
to an investor who still does not know what the average stock market return
will be in the future, nor what the equity premium is today or what the other
parameters of the return process are.

The paper by Richard Grinold, Kenneth Kroner, and Laurence Siegel
develops and estimates a supply model of the ERP. It decomposes equity returns
into three major components: income, earnings growth, and repricing:

RQ—AS+ i+g + APE |

P —— —

———Earnings growth  Repricing

Income
where D/P is the dividend yield, AS is share repurchases net of (that is, minus)
new issuance, 7 is inflation, g is real earnings growth (not earnings per share),
and the last term is the change in the P/E multiple. To illustrate, if the current
10-year bond yield is 2 percent and the ERP is 4 percent, then income, earnings
growth, and repricing components must sum to 6 percent. Looking forward,
the authors estimate future income to be about 2 percent, composed of dividend
yield of about 1.8 percent and net share repurchases at 0.2 percent (repurchases
of 2.2 percent and dilution or new issues at 2 percent). Earnings growth is
expected to be a little more than 5 percent, with 2.4 percent coming from
inflation and a little less than 3 percent coming from real earnings growth
(which they equate to real GDP growth). Finally, although repricing contrib-
uted significantly to equity returns in the 20th century, there is little reason to
believe that it will continue to do so. If we put these figures together, equity
returns are expected to be about 7.2 percent. If the long-term nominal bond
yield is about 3 percent, then the ERP is in the range of 4 percent.

Robert Arnott supports a view of the ERP as cyclical, smaller, and more
dynamic than the prevailing theory of a more stable and robust premium would
suggest. He counters a series of “myths” by showing that bonds have outper-
tormed stocks over a significant period, the realized excess return has often
been lower than the forward-looking ERP, net stock buybacks are lower than
is often assumed, lower earnings yields are empirically associated with lower
subsequent stock returns and premiums, real earnings and stock prices grow
with per capita GDP rather than total GDP, and dividend yields are lower now
than ever before. When taking this more sobering evidence into account, he
finds that the probability of future stock returns matching the 7 percent real
historical average is slight. Arnott’s estimate of the future ERP ranges from
negative to slightly positive.

6 ©2011 The Research Foundation of CFA Institute
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Antti Ilmanen directly addresses the issue of the stability of the ERP over
time by considering what the premium might look like for the next decade and
well beyond, including periods with regime and term structure variations. After
helpfully reviewing a wide variety of approaches to the ERP, he makes three
major points. First, term structure effects are more obvious on the bond side of
the premium, where short-dated TIPS yields are currently negative but longer-
dated TIPS are higher, implying a 2.7 percent forward TIPS yield for the decade
starting in 2021. Second, abnormally high (or low) starting valuations for equity
markets and related mean-reversion potential have strong implications for
expected stock market returns for the next few years. However, if we consider
prospective equity returns affer the next decade, we have no clue what the
starting valuation levels will be in 2021. Thus, if we assume below-average
equity market returns for the next decade because of an expected normalization
of the currently high Shiller P/E, our best forecast for real equity market returns
beyond 2021 should be closer to our “unconditional” long-term return forecasts.
That is, these forward forecasts should largely ignore starting valuations (or at
least allow future higher starting yields in 2021 than in 2011). And third, many
indicators besides valuation measures can be used to predict stock market
returns. Regressions and other econometric techniques can be used to forecast
returns over any investment horizon (admittedly having fewer independent data
points in longer horizon regressions). It is thus possible to estimate a full term
structure of expected returns.

Using a variation on the supply-driven approach, Peng Chen looks at
whether bonds might outperform stocks over the long run as they have over the
past decade. Although the bulk of bond returns comes from their yield or
income, the recent outperformance of bonds is based on the decline in yield
(price increase). Currently, long-term bond yields are so low (estimated at the
time of writing to be less than 3 percent) that they are unlikely to decline much
turther, so expected capital gains from bonds are low to negative. In contrast,
stock returns depend on earnings growth and the change in the ratio of price
to earnings as well as their yield. If expected earnings growth and yields remain
at roughly historical averages (5 percent and 2 percent, respectively), then P/Es
have to decline to 5 to produce overall future stock returns less than the 4 percent
expected bond yield—an outcome that seems highly unlikely.

Looking at the information contained in the P/E that might bear on the
ERP, Andrew Ang and Xiaoyan Zhang conclude that the ERP is relatively
stable over time. They decompose companies’ future earnings into those
associated with a perpetual, no-growth component and a component associated
with future growth opportunities. In effect, movements in P/E reflect changes
in discount rates, which contain the ERP, as well as growth opportunities,
which involve the cash flow and earnings-generating capacity of company

©2011 The Research Foundation of CFA Institute 7
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investments. Therefore, P/Es can be high (low) because growth opportunities
are favorable and/or because expected returns are low. Using more than 50 years
of data from the S&P 500 Index, Ang and Zhang show that macro variables—
especially risk-free rates, earnings growth, and payout ratios—are important in
explaining variations in P/E. Most important, although discount rates (which
contain the ERP) are variable, they are also mean reverting; thus, changes in
growth opportunities, rather than in the total discount rate, explain 95 percent
of the variation in P/E.

Adopting a historical emphasis, as several of the other authors have, Jeremy
Siegel looks back even further to emphasize continuities in the numbers that
underlie the historical excess return and estimates of the ERP. He shows that
the underperformance of real equity returns in the past 10 years relative to the
historical average (6—7 percent) was just about offset by the outperformance of
the previous 10 years. In addition, the average historical P/Es and earnings yields
have changed very little in the past decade, further supporting the notion of
stability in the forward-looking ERP. Siegel closes by observing, consistent with
finance theory, that the dividend payout ratio has declined along with dividend
yield but that it was offset by the growth of future earnings and dividends.

Rajnish Mehra looks back in a different way, asking whether the result of
his original groundbreaking work, which predicted a very low ERP, is still
warranted. Taking a long-term view that combines supply and demand con-
siderations, he argues that higher estimates of the ERP typically depend on
three basic assumptions that need rethinking because they lead to overestima-
tions of aggregate risk. First, the risk-free rate of return should be matched to
the duration of liabilities, which suggests using higher inflation-linked bond or
mortgage returns rather than the more commonly used T-bill rate. Second,
most estimates ignore the idea that households borrow considerably more than
they lend, thus inflating the ERP. Third, younger investors have a higher
demand for equities than middle-aged and older investors, but younger inves-
tors find it harder than older investors to borrow. These life-cycle and borrow-
ing constraints artificially raise the ERP and the bond yield. Taken together,
these corrections greatly reduce forward ERP estimates. One consequence of
this analysis is that as the Baby Boomers retire and raise the demand for bonds,
it is possible that the ERP will be higher in the future.

In sum, the papers collected in this volume share a general emphasis on
supply factors and models for the historical excess return as well as the forward-
looking equity risk premium. After 10 years of low and highly volatile equity
returns, there is little consensus about the stability of the ERP over changing
regimes and time horizons. Interestingly, the group appears to be in agreement
more on the actual size of the ERP over the next few years (most agree that it
is in the 4 percent range) than on its stability.

8 ©2011 The Research Foundation of CFA Institute
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Another Perspective: Regimes and Circumstantial
Drivers

Rather than try to resolve what may be unresolvable differences in perspective
on the ERP, and given the understandable challenges of evidence, inference,
and prediction in this area, it may be useful to adopt a different approach—one
that acknowledges and reflects the inherent multiplicity and diversity among
(1) interest rate and market regimes and (2) investor perspectives.

The ERP is typically discussed as an expected return increment needed to
compensate a universal or typical investor for accepting equity risk. This simple,
and thus attractive, definition tempts us to think of a single investor deciding,
on the margin, whether to move from a “riskless” fixed-income base into
equities. The higher the ERP, the more the investor can expect to gain from a
move from fixed income to equities and the higher the expected allocation to
stocks. The lower the risk premium, the lower the expected gain and the lower
the allocation to equities.

One implication of this single-premium concept is the assumption that it
is possible to forecast a single “headline” ERP. This assumption is built into
most discussions of the risk premium and most applications. Of course, these
discussions and applications must take into account variables that affect the
headline number. Exhibit 2 is a far-from-exhaustive list of these “objective”
drivers, including the selection of the risk-free asset base, the type of equities
under consideration, real interest rate regimes, inflation expectations, other
macro trends, earnings expectations, variations in the premium over time, and
other considerations that can affect the forecast of a risk premium.

Each of these important variables can drive differences in calculations of
the ERP. These variables have received considerable attention from analysts as
well as from academics in search of the actual risk premium, including many of
the contributors to this volume. Some of the differences in perspectives may be
better understood by noting that the dynamics among macroeconomic and
valuation factors, and their effects on the ERP, may be nonlinear. This
nonlinearity can be seen in an admittedly simplistic form in Exhibit 3, in which
the analysis is tied to interest rate regimes, which are nonlinearly associated
with equity valuations. In other words, one can observe a sweet spot in P/Es
and other valuations associated with moderate real long-term interest rates (2—
3 percent), with a drop in valuations for lower and higher interest rate regimes.
The relationships among some of the factors listed here display loosely con-
nected tendencies rather than strong tight unities (e.g., inflation).

©2011 The Research Foundation of CFA Institute 9
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Exhibit 3. Real Interest Rate Regimes and the ERP

Low Rates Sweet Spot High Rates

Factor 0-1% 2-3% 6%+
Equity risk premium High (6%) Low (4% or less) High (5%)
Probability of occurrence Low High Low
Financial/economic

environment Dismal Balanced Overheated
Inflation expectations Low (1-2%) Low/medium (2-3%) High (4%+)
Discount rate/cost of

capital Medium (7%) Medium (7%) High (11%)
Real growth rate Very low (2.5%) Good (4%) Too high (7%)
Regime persistence Hopefully brief Sustainable Almost surely brief
Sustainability of current

earnings Fair (0.4) Fair (0.4) Good (0.7)
New investment

profitability Good when available (6%) Good (6%) Squeezed (2%)
“Franchise” value (FV) Low (4.8) High (11.4) Low (3.2)
“Ongoing” or “tangible”

value (T'V) Fair (5.7) Fair (5.7) Fair (6.4)
Theoretical P/E (FV + TV) Low (10.5) Peak (17.1) Low (9.6)

Notes: Specific functional values have no empirical validity. They are illustrative of relative values that
might be associated with P/E and other valuation components corresponding to the three growth regimes.

Source: Based on Leibowitz and Bova (2007).

The main point is the relationship between the ERP and other economic
and valuation factors. Note that although the middle, or medium, interest rate
regime is the sweet spot for the economy and the equity market, the ERP could
remain low in these circumstances. Whether we focus on supply or demand
forces, excess return expectations may be low compared with those in more
uncertain times when economies are troubled or overheated. So, some of the
differences in views of the ERP could be attributed to specific regime forecasts
or to whether regimes play a strong or weak role in determining the ERP.

One implication of looking at these sorts of objective determinants is that
they are all, at least in theory, reducible. In other words, let’s imagine it is
possible to gather investors together to obtain a general agreement on selection
of the risk-free asset, equity index, earnings and inflation expectations, and even
the pattern by which the ERP varies over time or the list of forces that cause
such variation. Although agreement on these matters might not be easy to
obtain, discussions would focus on issues that are subject to measurement,
analysis, and objective inference. With such a general agreement, some or
maybe even a great portion of the differences among investors in their ERP
estimates would be reduced. But not completely.

©2011 The Research Foundation of CFA Institute 11
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The differences in investors’ ERP estimates would not, in the end, be
eliminated. These differences are not fully reducible even with agreement on
measurement and benchmarks. What remains are irreducible differences based
on investors’ varying conditions or circumstances. Each investor might have a
unique combination of circumstances that differentiates her from all other
investors, not in terms of her views on how to calculate the ERP but in terms
of the circumstances in which she finds herself as an investor. In turn, those
unique circumstances can then affect what we might call a “personal” or
“institutional” ERP, one that is specific to an individual or institution. As shown
in Exhibit 4, these circumstances could include investment horizon, need for
liquidity, rebalancing requirement, sensitivity to changing market valuations,
the capacity to evaluate those changing valuations, risk tolerance, and buyer or
seller orientation.

All these circumstantial drivers of investor perceptions can affect the size
of the equity premium that an investor might expect or experience at any point
in time. Furthermore, this expected ERP is different from a “required” ERP in
that it reflects what the investor actually experiences based on his or her
individual circumstances (as opposed to an ERP that is required for the investor
to act). For example, investment horizon can range from nearly perpetual (some
foundations and endowments) to nearly immediate (an individual investor’s
current living expenses). A short-term investor might not experience the same
ERP as a long-term investor, either in terms of expected return or expected
volatility of that return. Similarly, liquidity needs can affect the return an
investor can expect; sometimes there may be a positive or negative illiquidity
premium built into the ERP. And rebalancing requirements can influence
return, especially if we are aware that a large set of investors must rebalance in
the same direction at the same time. In turn, the ERP may vary depending on
whether one is a buyer or seller (such as during late 2008 in the equity markets,
when bid—ask spreads or the differential returns required by buyers and sellers
froze some markets and nearly destroyed others).

Take, for example, some combinations of these dimensions as illustrated
in Exhibit 4. Many long-term investors are relatively premium insensitive in
that they are interested in holding rather than buying or selling. Others, such
as the LSB (long-horizon valuation-sensitive buyer), may be looking to add to
positions if the price (premium) is right, although the LSS (long-horizon
valuation-sensitive seller) is looking to lighten holdings based on receiving an
adequate premium.2 In contrast, a liquidity-sensitive investor (e.g., hedge funds
in mid-2007 and late 2008), denoted by LLS, may need to sell at nearly any

2See the notes to Exhibit 4 for a full explanation of the acronyms used in this discussion.
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price in order to raise cash. Other investors, such as pension funds, may need
to put cash to work quickly as contributions come in the door (LLB). Still others
may need to rebalance systematically as the market pushes their allocations away
from a policy portfolio (LRB or LRS), and therefore, they may be relatively
premium insensitive. Of course, the same individual or institution may exhibit
more than one of these behaviors depending on the circumstances. The point
is that these circumstances can influence the size and character of the ERP
investors experience or require.

Shorter-term investors may be a smaller part of the overall equity market
but may receive an outsize portion of media attention. If we put aside share
repurchases and new issues, as well as the supply of equity substitutes, the term
structure of the ERP and its volatility may be such that both variables have
very different values over the short and long term. A high short-term volatility
may look much more acceptable to a long-term investor because of his ability
to ride it out. Similarly, a high short-term premium can coexist with a dreary
long-term premium.

So, long-term and short-term investors might share a sensitivity to valuation
metrics but in very different ways. Long-term valuation-sensitive investors (LSB
and LSS) might respond to a sufficiently high long-term ERP (that is, the ERP
in excess of the long-term fixed-income yield) by selling bonds to buy stocks in
the belief that such an action will compensate them for long-term nominal as
well as real risk. In contrast, short-term valuation-sensitive investors (SSB and
SSS) may be more inclined to judge the ERP either on an absolute stand-alone
basis or relative to returns from various fixed-income durations given expecta-
tions regarding yield curve movements. In these cases, price volatility looms large
as a risk factor, so short-term investors need a much greater premium induce-
ment to get them to prefer equities to bonds over their short horizon.

One should also consider not just the effects of circumstantial ERP on
investor behavior but also the effects of investor behavior on the ERP. As buyers
and sellers meet in the marketplace, the transaction size, urgency, other asset
holdings, and other circumstances could dampen or exacerbate equity premium
movements. Rebalancers and especially liquidity-sensitive sellers may be rela-
tively insensitive to price and premium and thus have a moderating effect on
ERP variations. Both valuation-sensitive and valuation-insensitive investors
could affect the equity premium. Valuation-sensitive investors are looking for
a desired or required price or premium, so their actions will tend to move the
market in that direction. The impact of actions by valuation-insensitive inves-
tors may be unpredictable because they purchase or sell shares at times that
could inadvertently push the equity premium up or down.

14 ©2011 The Research Foundation of CFA Institute
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Some transactions, however, might have little effect on the marginal ERP.
In general, the marginal ERP value is likely to be determined by one type of
buyer interacting with one type of seller. Although we often think of both the
marginal buyer and seller as savvy and valuation sensitive, an equally savvy
investor on one side may not be able to exercise valuation sensitivity. For
example, a long-term liquidity-sensitive buyer (LLB) might be content buying
at a price set by a short-term valuation-sensitive seller (SSS) who thinks that
equities are currently overpriced. The sum of all such forces would theoretically
combine into a pair of supply and demand curves, which could be smooth,
lumpy, kinked, and certainly multidimensional (e.g., with term structure char-
acteristics and regime dependency). Thus, we can see how the interplay of these
multiple circumstantial forces can lead to a risk premium that is far more
multifaceted and complex than is typically envisioned in the standard discount
models, even when we take into account structural and cyclical changes in the
more objective factors cited in Exhibit 2.

Overlaid on all these issues may be behavioral effects, such as systematic
investor misperceptions and behavioral anomalies, that affect buying and selling
behavior (the behavioral versus efficient markets dimension in Figure 1). But
these forces are in addition to the objective and circumstantial forces just
described, and they may be more invariant. Finally, our investor categories are
not all mutually exclusive, and depending on circumstances, investors may shift
from one type to another.

Conclusion

The past 10 years have shown that the ERP, far from being a settled matter,
continues to challenge analysts. The research and observations in this volume
have a number of implications for investment practice and theory. First,
investors and analysts should take care to be explicit about their estimates of
the ERP. We still too often use different definitions of, assumptions about, and
approaches to the ERP, or leave it altogether implicit in our analyses of asset
markets and valuations. Further clarity may help reduce the number of occasions
when we are talking past each other. Second, we should be clear about what
model we are using when we offer a forecast or explanation of the ERP. We
have seen that variations in our estimates can be the result of different
approaches to objective, circumstantial, and behavioral factors. Third, differing
circumstances among investors lead to true, irreducible differences in the ERP
that each investor may face at any given time. This final consideration under-
scores how the interplay of these multiple circumstantial forces can lead to a
risk premium that is far more multifaceted and complex than typically envi-
sioned in the standard discount models, even when we take into account
structural and cyclical changes in the more objective factors. The papers
contained in this volume richly illustrate this interplay.
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The Equity Risk Premium
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The equity risk premium (ERP) is a concept that seems to mean different things
to different people. Some people treat it as the equilibrium long-run return,
whereas others treat it as their own personal estimate of the long-run return.
Some discuss it as a future return, whereas others discuss it as a realized return.
Some compare equity returns with long-term bond returns or yields, whereas
others compare equity returns with short-term bond returns or yields. There
are various ways to estimate the ERP, whether we are talking about equilibrium
or personal estimates and whether we are making forecasts or measuring past
realizations. In this paper, I will clarify the terminology, compare the various
ways of estimating and measuring the equity risk premium, and discuss some
of the other premiums that exist in both equity and other capital markets.

What is the equity risk premium? I consider it a long-run equilibrium
concept that gives an estimate of the future excess return of the stock market
over and above the bond market. There are several advantages to thinking of the
ERP as an equilibrium concept. It provides the market’s estimate of the excess
return on stocks relative to bonds. It is neutral in the sense that it does not take
advantage of any particular investor’s expertise but, rather, tries to determine
what the market thinks. In this way, it can be used as a benchmark for more
active or dynamic forecasts of the stock market. It can also be used for long-term
planning purposes in setting a long-term asset allocation or in estimating the
returns that a portfolio can provide to meet various future obligations.

I have already established that from an investor’s perspective, the ERP is
the expected return that investors can earn on stocks in excess of bonds. From
a corporation’s perspective, however, the ERP is part of the cost of equity
capital. When looking at a company’s entire weighted average cost of capital,
the ERP is usually the most important ingredient. From a valuation perspective,
the ERP is used as part of the discount rate when estimating the present value
of a set of future cash flows. The expected return of equity is used in all three
of these contexts, and they are all equivalent to each other after taking into
account certain market imperfections, such as taxes and transaction costs.
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Methods of Estimating the Equity Risk Premium

How should we estimate the equity risk premium in equilibrium over the long
run? There are four primary ways. The first is to look at the historical ERPs
that we get from comparing past stock returns with past bond returns. These
realizations give us an idea as to the magnitude of payoffs that investors have
received for taking on the extra risk of being in the stock market rather than
the various bond markets. A second way is to use a consensus estimate of the
opinions of all the participants in the marketplace. Because these market
participants are setting the price, they must also be the investors who are buying
or selling stocks to reflect their long-term outlook. A third method is to look
at the demand side of the equation. In this case, we are trying to determine how
much extra return an investor would demand for taking on the extra risk of
buying stocks rather than bonds. The last way is to look at the supply side of
the equation. Here we consider what the economy and corporations supply to
the market in the form of earnings or cash flow.

Historical. Let us start with the historical perspective. Table 1 lists the
returns over the period 1926 through 2010 for the following Ibbotson indices:
Large Company Stocks, Small Company Stocks, Long-Term Corporate
Bonds, Long-Term Government Bonds, Intermediate-Term Government
Bonds, U.S. Treasury Bills, and Inflation. The geometric mean annualized
return from Large Company Stocks was 9.9 percent, and the arithmetic mean
return was 11.9 percent. The Long-Term Government Bond geometric mean
return was 5.5 percent, and the arithmetic mean return was 5.9 percent. The
U.S. Treasury Bill geometric mean return was 3.6 percent, and the arithmetic
mean return was 3.7 percent. The table demonstrates that there can be many

Table 1. Ibbotson Index Series: Summary Statistics of Annual
Total Return, 1926-2010

Geometric  Arithmetic Standard

Series Mean Mean Deviation
Large Company Stocks 9.9% 11.9% 20.4%
Small Company Stocks 12.1 16.7 32.6
Long-Term Corporate Bonds 59 6.2 8.3
Long-Term Government Bonds 5.5 5.9 9.5
Intermediate-Term Government Bonds 5.4 5.5 5.7
U.S. Treasury Bills 3.6 3.7 3.1
Inflation 3.0 3.1 4.2

Source: Ibbotson® SBBI®, 2011 Classic Yearbook: Market Results for Stocks, Bonds, Bills,
and Inflation, 19262010 (Chicago: Morningstar, 2011).
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ERPs even when using a single historical data period. At the high extreme, the
arithmetic mean ERP of Large Company Stocks compared with U.S. Treasury
Bills was 8.2 percent (11.9 percent — 3.7 percent). At the low extreme, the
geometric mean ERP of Large Company Stocks compared with Long-Term
Government Bonds was 4.4 percent (9.9 percent — 5.5 percent). Thus, research-
ers and investors often have confusing conversations with each other. Even
when they might agree on the same historical time interval and dataset, the ERP
historical measure can be anywhere in the range of 4.4-8.2 percent, depending
on which definition of ERP is used.

Investors typically use the Large Company Stock geometric mean return
minus the Long-Term Government Bond return as their characterization of
the historical ERP, which for 1926-2010 is 4.4 percent. In corporate finance
and in valuation discounting, arithmetic means are more often used. Even if a
characterization of the ERP is agreed upon, however, a debate over what
historical period is most representative of the future long-run return can occur.
Some might want to use even longer historical periods to reduce the estimation
error, which falls in proportion to the square root of time. Some might want to
use shorter and more recent periods, which better reflect the current and future
environment. Those who think the historical method should be used still have
plenty to debate about. The historical method, however, has the great advantage
that it measures what really happened. It reveals how much stocks have actually
outperformed bonds over whatever interval is under investigation.

Consensus. The consensus method might appear to be a very good
approach; when using this method, one attempts to obtain the estimates from
the market participants themselves (i.e., the very investors who are setting the
market prices). But there are a number of problems with this approach. Most
of these investors have no clear opinion about the long-run outlook. Many of
them have only very short-term horizons. Individual investors often exhibit
extreme optimism or pessimism and make procyclical forecasts, and so follow-
ing a boom, they can have ERP estimates that exceed 20 percent or 30 percent.
Following a recession or a decline in stock market prices, their estimates of the
ERP might even be negative. Academics and institutional investors may be
more thoughtful, but any survey of their opinions would have to be very carefully
designed. I have seen surveys, however, that do not seem to even clarify whether
the questionnaire refers to arithmetic mean returns or geometric mean returns.
Many surveys also do not make clear whether the ERP to which they refer is
the excess return of stocks over government bonds or Treasury bills or some
other type of bond. This lack of clarity makes the surveys very difficult to
interpret. The most extensive surveys have been done by Pablo Fernandez (see,
for example, Ferndndez, Aguirreamalloa, and Corres 2011).
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Demand. The demand approach to estimating the ERP stems from the
idea that investors demand an extra return for investing in stocks rather than
bonds. In the capital asset pricing model (CAPM), the ERP is the central
teature. The CAPM is derived from utility curves that characterize the risk—
return trade-off. In the CAPM, all assets are held in the market portfolio, and
the expected return of the market portfolio is sufficient to satisfy the investors’
demand for stocks relative to their risk. Attempts to measure the ERP using
the demand approach focus on analyzing utility functions. Mehra and Prescott
(1985) first attempted to come up with reasonable measures of the ERP in this
way. The ERP was very low and did not reasonably match any of the historical
data. This mismatch came to be known as the “equity premium puzzle.”
Subsequently, many researchers have attempted to resolve the puzzle using
behavioral finance, different types of utility curves, different distributional
assumptions about stock returns, and risk aversion measures that are conditional
on the state of the economy. In the end, the puzzle can be resolved in many
ways, but the demand approach is not likely to provide a good estimate of the
equity risk premium.

Supply. The supply approach attempts to estimate what the economy or
the companies in the economy can supply to the market in the form of cash
flows. This approach can be applied to the economy, using per capita or total
GDP growth, net capital investment, and output provided to both capital and
labor. It can also be applied at the corporate level, using company cash flows,
earnings, dividends, payout ratios, stock share repurchases, and cash flow
receipts from mergers and acquisitions. My co-authors and I used this approach
in Diermeier, Ibbotson, and Siegel (1984) and in Ibbotson and Chen (2003),
as did several of the authors in The Equity Risk Premium: Essays and Explorations
(Goetzmann and Ibbotson 2006). The supply approach is a promising alterna-
tive for estimating the ERP.

Many Different Risk Premiums

Table 1 shows that the equity risk premium is not the only premium in the
market. The following are some of the potential premiums:

*  Long-horizon ERP (stocks — long-term government bonds)
*  Short-horizon ERP (stocks — U.S. Treasury bills)
*  Small-stock premium (large stocks — small stocks)

*  Default premium (long-term corporate bonds — long-term government

bonds)

*  Horizon premium (long-term government bonds — U.S. Treasury bills)

* Real interest rate (U.S. Treasury bills — inflation)
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The equity risk premium is the largest of these premiums, but all are
important. We can forecast stock and bond returns of various types by restack-
ing the various premiums. This approach is known as the “build-up method”

and was first proposed in Ibbotson and Siegel (1988). Exhibit 1 provides an

example of the build-up method.

Exhibit 1. Components of Assets’ Expected Returns
Small Foreign
Stocks Stocks
Small-stock |Foreign
premium stock Foreign
Stocks premium Bonds
Equity risk Equity risk  [Equity risk |Foreign
premium premium premium  |bond
Bonds premium
Bond horizon | Bond horizon Bond horizon |Bond Bond
premium premium Real premium horizon horizon
Cash Estate premium  |premium
Real riskless |Real riskless |Realriskless |Real return on |Real riskless |Realriskless | Real riskless
rate rate rate real estate rate rate rate
Inflation Inflation Inflation Inflation Inflation Inflation Inflation

Source: Ibbotson and Siegel (1988).

As Exhibit 1 shows, a small-stock return can be estimated from the
following components: expected inflation, the expected real rate of interest, the
bond horizon premium, the long-horizon ERP, and the small-stock premium.
A corporate bond return can be estimated from the expected inflation rate, the
expected real rate of interest, the horizon risk bond horizon premium, and the
default risk premium. Often the first three terms (inflation, interest rate, and
bond horizon premium) are combined into the long-term yield of a riskless bond
because this yield is typically observed directly in the marketplace.

One reason that the ERP is so important is that it is often the largest
number in the stack. The ERP is also the most important source of estimation
error because it is not directly observable in the future. Instead, we have a
historical record of past realizations and various other forecast methods. In this
framework, the expected stock return is the sum of two components: the long-
term riskless rate, which is the yield on bonds and is directly observable, and
the long-horizon ERP, which can only be estimated.
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Other Premiums in the Market

The stock market is frequently characterized by investment styles. I have
discussed the small-stock premium, and investing in small- versus large-
capitalization stocks is considered an investment style. Fama and French
(1993), among others, proposed the other prevalent style in the marketplace.
They showed that value stocks outperform growth stocks over long periods of
time. They defined value stocks as those of companies that have high book-to-
market ratios. Others define value stocks as having high earnings-to-price ratios
(or low price-to-earnings ratios). The premiums of value over growth stocks
and small over large stocks are often characterized as risk premiums because
they are long term in nature, have a positive payoft, and can be earned through
passive rather than active management.

Another premium in the market that has been empirically observed is the
momentum premium (see, for example, Jegadeesh and Titman 1993). Stocks
that did well in the previous year tend to do well in the next year, whereas stocks
that did poorly in the previous year tend to do poorly again. The momentum
premium is not typically characterized as an investment style because momen-
tum investing usually involves some form of active management to realize the
excess returns. There is some evidence that momentum premiums are becoming
more erratic and less predictable, perhaps because momentum is becoming so
well known in the market. With so many investors taking advantage of the
momentum premium, it may tend to disappear over time.

The liquidity premium is perhaps as important as any of the risk premiums.
Ibbotson, Diermeier, and Siegel (1984) proposed that the three security char-
acteristics that investors most wish to avoid and, therefore, need to be most
compensated for in the long run are (1) risk, (2) lack of liquidity, and (3)
taxation. This observation forms part of the demand approach to expected
returns because investors demand a premium to take on risk, to give up liquidity,
or to invest in a security that is heavily taxed. The liquidity premium is very well
known and has been applied primarily in bond and alternative asset markets.
Because a bond yield is observable, a less liquid bond can easily be seen to have
a higher yield than a more liquid bond that is otherwise similar. This spread is
the liquidity premium, and it can be used as another stack in the build-up
method described previously. Real estate and private equity are examples of
alternative investments for which investors would demand a higher return in
order to compensate for the fact that they cannot easily liquidate their positions.
These liquidity premiums are not observable, but it is generally accepted that a
substantial portion of the return that investors receive from these types of
investments must be a reward for taking on this lack of liquidity.
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Ibbotson, Chen, and Hu (2011) proposed a new equity investment style
based on the concept of the liquidity premium. We restricted the investment
universe to publicly traded stocks and found that cross-sectional differences in
liquidity have a large impact on returns, even though almost every one of these
stocks trades every day. Thus, the liquidity premium is important not only across
asset classes but also in the continuum of liquidity within an asset class. In the
case of stocks, there is a substantial difference between the returns of the most
popular stocks, which are the most heavily traded, and the returns of the least
popular stocks. These premiums are larger than small-stock premiums and are
comparable in magnitude to value premiums. When compared with size, value,
and momentum, liquidity premiums have a different but at least as powerful
effect. Table 2 provides a comparison of liquidity and size premiums.

Table 2. U.S. Equity Annual Return Quartiles, 1972-2010

Liquidity
1 4
Size (lowest) 2 3 (highest)
1 (smallest) 18.17% 17.46% 13.51% 6.16%
2 16.87 15.15 11.68 6.52
3 15.15 14.36 12.87 9.56
4 (largest) 12.49 11.48 11.55 9.87

Source: Ibbotson, Chen, and Hu (2011).

Dynamic and Tactical ERP Forecasts

Most forecasts of the equity risk premium are not equilibrium forecasts. They are
not attempts at estimating an ERP that can be used for long-term investment-
planning purposes, the equity cost of capital in corporate finance, or the discount
rate used in valuation. Rather, they are attempts to outperform the market by
applying special expertise in determining whether the stock market is over- or
undervalued today. Forecasts of high returns for the stock market are accompa-
nied by recommendations to buy stocks instead of bonds, whereas low-return
forecasts are accompanied by recommendations to reduce stock investments.
Of course, knowing when to buy stocks and when to sell them is very
difficult, particularly at the macro level. At the individual stock level, thousands
of stocks might be over- or underpriced. But at the market level, any mispricing
must be systematic. For the stock market to be overpriced in aggregate, most
of the individual stocks have to be overpriced, which means that the investors
in aggregate must be systematically overconfident because the market price
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reflects their collective judgment. Most stock market forecasts implicitly say
that the market is wrong in some way. The forecasters believe that their
particular judgment is superior to the judgment of the marketplace.

In many cases, whether the forecaster is making an equilibrium forecast or
a beat-the-market forecast is not very clear. The four approaches to the equity
risk premium discussed in this paper are not always clearly classified as to
whether they are being applied in an equilibrium context or for the purpose of
beating the market. The historical approach is based on return realizations, but
one can argue over whether they are representative of the future or are too high
or low. The consensus approach is subject to incorrect measurement to such an
extent that it may be difficult to apply in either context. The demand approach
is usually more theoretical and is mostly useful in determining the broad
direction—so that one can say that the ERP is a positive number and in
equilibrium stocks should always be expected to outperform bonds in the long
run. The supply approach has the most flexibility; investors can attempt to use
it in an equilibrium context, or they can apply their special expertise in an
attempt to outperform the market. For example, one might say that an aging
population argues for lower returns in the future or that the increasing speed
of technological change argues for higher returns in the future. Each expert
places relative importance on a particular factor, which causes the experts to
end up with a wide diversity of opinions.

Summary

I have defined what the equity risk premium is and how it can be used in
equilibrium and beat-the-market contexts. The terminology is confusing to
many investors and financial writers: They tend to mix up a future concept with
a past realization, they assign a number to the ERP without clarifying which
measurement of the ERP is being used, and they rarely clarify whether they are
talking about the ERP in an equilibrium or a beat-the-market context.

I have also discussed various other premiums in the market. These premi-
ums represent the differential returns of the many different asset classes and
investment styles in the market. To make sound investment decisions, it is
important to have good estimates of these premiums.
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In 2001, and again in 2011, I participated in a forum about the equity risk
premium. Presented here are some informal thoughts about the equity premium
that I composed after the second forum. These thoughts are an eclectic
collection inspired by, but not limited to, what we discussed together.

Sequels Are Rarely as Good as Originals

The 2011 forum reprised the earlier gathering with many of the same presenters
from 2001. When we met in 2001, it was not long after the peak of the
technology bubble (I call it a bubble, although that label is still in some dispute).
At that time, equity prices were still well above historical norms, although they
were lower than in March 2000. In 2011, many of us would say that equity
prices are still high versus historical prices, but the divergence is nowhere near
as dramatic as in 2001.

We Still Do Not All Agree about Long-Term
Predictability

It is clear from the 2011 forum that a division remains among the participants
that was clearly present in 2001. Some believe in long-term predictability;
others do not. Thus, when equity prices are high versus fundamentals (I am
assuming that we agree on how to measure this comparison), some believe
conditional long-term expected real equity returns are low, and vice versa.

I'am in this camp, but I have to admit the relationship is not as obvious as
it may seem. Point estimates—the actual observed history—show that long-
term (say, 10-year) historical rolling returns are indeed negatively related to
starting prices. And the market’s performance since the first forum, when high
prices indeed led to very low realized equity returns, might make it seem that
the case is closed.

It is incredibly hard, however, to say anything with precision and confi-
dence about the relationship between long-term return and price because not
that much independent data are available and in-sample regressions often
contain biases. As was mentioned in the forum, it really comes down to what
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an investment manager believes about long-term returns beforehand. If a
manager believes that expected returns are constant, then when prices are high,
expected growth will be higher than normal (making expected returns come
out the same despite the higher prices). The data in fact point in the other
direction, but only weakly after accounting for all the problems. In other words,
the data barely help to resolve this debate.

It has to be one way or the other; it is a mathematical identity. High prices
forecast either low expected returns or high expected growth. For me, despite
its low statistical power, the point estimate is still a reasonable guess. Rather
than looking for a definitive relationship between high prices and subsequent
low returns, I find it more useful to focus on the absolute lack of evidence that
high prices forecast high future growth. The relationship is equivalent, but it is
how I like to frame the problem.

This point estimate is only a small part of why I believe in predictability. It
is more important to me that return predictability agrees with my intuition and
prior experience, largely formed from other time-series and cross-sectional
experiments. A vast body of literature shows that when prices of anything are
high versus fundamentals, expected returns are low, and vice versa. For instance,
in the cross-section, when a given set of stocks has high prices versus fundamen-
tals (such as book value, earnings, or cash flow), the expected returns on these
stocks are low relative to other (cheaper) stocks. This finding is nearly ubiquitous.
Thus, although I find the point estimate for the equity risk premium (ERP)
versus the price relationship comforting, I find it far more compelling in the
context of the literature. I think the way finance works is that when prices are
high, as measured against any reasonable form of fundamentals, expected returns
are lower than normal, and vice versa. Admittedly, that is hard to prove, especially
if the focus is only on ERP data, and clearly some are still not convinced.

I posed the following question to the 2011 group, particularly to those who
were skeptical about the possibility of long-term predictability: When prices are
at true extremes (e.g., the high in March 2000 or the other direction, the low in
the early 1980s), would forecasters project any difference in forward-looking
expected real returns? If the answer is yes, the issue then is a variation in the
degree of our beliefs, not a difference in dogma. (I never quite got an answer!)

Some Still Believe Silly Ideas, but They Also Have
Learned Important Truths

Ten years after the technology bubble, some unsubstantiated beliefs remain.
The so-called Fed model, which is the idea that high stock prices are reasonable
when nominal interest rates are low, is still very common (although no one at
the forum advanced this view). My own research and others” have shown this
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proposition to be a form of money illusion with no power to predict (even
noisily) long-term stock returns. But the Fed model still yields a far more bullish
forecast than focusing just on equity prices (unadjusted for nominal interest
rates), as it has for a long time. Its bullishness probably accounts for its
continued popularity, particularly among strategists on Wall Street.

The Shiller P/E (the current price of the S&P 500 Index divided by the
previous 10-year average real earnings) has become the /ingua franca of those
that discuss the ERP and how it relates to current equity prices. This choice is
not because the Shiller P/E is perfect—no measure is—but simply because it is
reasonable and historically consistent. It also helps to have a common standard.
Recently, the Shiller P/E has been back in the news because some broker
research has called it into question. The attacks are mostly ridiculous; they are
based on bullish researchers using Wall Street’s long-term preferred “operating”
earnings, which are earnings before negative events are deducted, or throwing
out historical periods that the researchers do not want in the data. If the price
of the S&P 500 is compared only with other times when the price was high,
then of course it will look lower.

One argument the critics advance, with some possible merit in my view, is
that the most recent financial crisis was so severe that the past 10 years of
earnings are too low to be a reasonable proxy for trend. Even that effect,
however, is tiny and ultimately unconvincing.1

Finally, reflecting the controversy about predictability discussed earlier,
those who have issues with the Shiller P/E assume that today’s low dividend
payouts are sensible because earnings will grow more in the future. Rob Arnott
and I (Arnott and Asness 2003) established empirically that this notion is not
only wrong but also backward for the past 140 years. Some notions die hard,
and notions that are more bullish tend to die harder. Both the Fed model and
the current critique of the Shiller P/E lean in the direction of liking stocks.

More optimistically, investment managers seem to have learned some
important lessons since 2001. Again, many still argue about long-term mean
reversion and predictability, but many also believe, as I do, that after long-term
strong returns (if mirrored in higher valuations at the end), expected future
returns will be lower.

I'This argument at least is in the right direction. For instance, if instead of looking at average
10-year earnings, investors looked at median 10-year earnings (thus giving no weight to the
magnitude of the crisis), the resulting Shiller P/E would be very high versus history but slightly
less high compared with the conventional approach of taking the average. In my view, this minor
adjustment, which still shows an overvalued stock market, is not what the bulls are looking for,
but it is a reasonable adjustment to make.
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In contrast, in 2001, reflecting the thinking of the technology bubble, many
in the investment world seemed to believe that high past returns meant higher
long-term future returns. This belief can creep into prices in various ways, but
perhaps the simplest occurs when an investor uses a past average of realized
returns to forecast the future. I cannot say this view is gone, but many investors,
perhaps most, now seem to understand that it never made sense.

After a time of strong long-term returns, future long-term returns will be
lower. Reasonable people may believe that future long-term returns will be
unaffected. No rational investor will expect long-term returns to be higher than
normal; there are far fewer of such irrational investors today than in 2001.

My Forecast and Some Thoughts on Dispersion

Even those who believe in long-term predictability should acknowledge that it
is a noisy process. The standard deviation of average annual returns over 10
years around a forecast that moves with the Shiller P/E is about 4-5 percent.
It is a bit tighter when the Shiller P/E is very high or low. This tightness could
mean greater predictability at those times, but it could also be a bias from
investors not seeing the true extremes possible in the distribution. Nonetheless,
4-5 percent is a lot for standard deviation, and it is big relative to the dispersion
among all the forecasters at the forum. Bullish and bearish forecasters at the
forum mostly did not differ from each other by more than one time-series
standard deviation of 10-year returns. Thus, it will be very hard for anyone to
claim a convincing victory!

The financial world, however, still demands a specific forecast, so I will
oblige. Guesswork is always involved in making such a forecast, but the thought
process around the guesswork can be interesting. I will forecast only the real
(consumer price index—adjusted) return on the S&P 500, not the risk premium
versus bonds. At the 2001 forum, we failed in deciding what benchmark to use
in forecasting the equity risk premium, thus confusing the issue somewhat. In
my view, our discussion was not meant to reflect differing bond forecasts;
forecasting the real return on the S&P 500 is more to the point.

To do so, I like to start with the Shiller P/E, which was roughly 23.5 in
early April 2011. I then reduce that number by 10 percent to get a measure of
the current P/E using trend earnings (because earnings grow over time, the
unmodified Shiller P/E is a lagging indicator of valuation). Doing so drops the
Shiller P/E to about 21.5, which makes the earnings yield about 4.7 percent.
To get a sustainable dividend yield, I cut the earnings yield figure in half to
about 2.3 percent. Reducing the earnings yield reflects a historically reasonable
payout ratio of about 50 percent, not the current payout ratio, which is lower.
I am sneaking in some optimism by ignoring my own work with Arnott that
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shows growth is slower when payouts are low, as they are today. Next, I add
about 1.5 percent for expected real growth in earnings. Using the Gordon
growth model (Dividend/Price + Growth), the result is a long-term forecast
real equity return of 3.8 percent.

Finally, I round to 4 percent (not to round is arrogantly overprecise!); that
is my 10-year forecast, but with some more caveats. This rate assumes a steady
state in the markets. That s, it assumes that the best forecast of the future Shiller
P/E is the current Shiller P/E. A more pessimistic vision of the future would
assume some regression to the long-run mean Shiller P/E, which is about 15.
A very pessimistic vision of the future would assume a regression through the
long-term mean, as some argue happens eventually after all bubbles. Aside from
about three days in early 2009, and then only trivially, valuations have not been
below historical means since well before 2000. But I am not that pessimistic.

I agree with others who have argued that valuations in the past were too
low, partly because the returns that investors study are far more attainable today
with diversified index funds. I think those at the forum in 2001 were just
beginning to appreciate this argument, and it is one of the most important
considerations when examining the historical ERP. Too often, investors take
for granted that they can mimic the market’s ERP by buying diversified index
funds at very low fees. During much of the historical period, however, this
option did not exist. Thus, investors today should require a lower total return,
and pay a higher P/E, because they retain more of the return at lower risk. So,
my forecast does not incorporate any mean reversion of P/Es. I will stick with
a real 4 percent.

Although the journey to arrive at my forecast is messy, and as much art as
science, I think the thought process is useful for investment managers.
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We update our global estimates of the historical equity risk premium that were
first presented in The Millennium Book: A Century of Investment Returns (Dim-
son, Marsh, and Staunton 2000) and in Triumph of the Optimists: 101 Years of
Global Investment Returns (Dimson, Marsh, and Staunton 2002). More detailed
analysis is published in our annual volumes, the Credit Suisse Global Investment
Returns Yearbook and the Credit Suisse Global Investment Returns Sourcebook
(Dimson, Marsh, and Staunton 2011a and 2011b).

We provide estimates for 19 countries, including two North American
markets (the United States and Canada), eight markets from what is now the
euro currency area (Belgium, Finland, France, Germany, Ireland, Italy, the
Netherlands, and Spain), five other European markets (Denmark, Norway,
Sweden, Switzerland, and the United Kingdom), three Asia-Pacific markets
(Japan, Australia, and New Zealand), and one African market (South Africa).

The Dimson—Marsh—Staunton (DMS) database, which is distributed by
Morningstar, also includes six U.S. dollar-denominated regional indices (Dim-
son, Marsh, and Staunton 2011c). The indices are a 19-country World equity
index, an 18-country World ex-U.S. equity index, a 13-country European
equity index, and three corresponding government bond indices for the World,
World ex-U.S., and Europe. For the equity indices, each country is weighted
by market capitalization (or by GDP for the years before capitalizations were
available). The bond indices are GDP weighted throughout.

Our dataset includes equities, long government bonds, bills, inflation,
exchange rates, and GDP. More details about the data, the sources, and the
index construction methods are presented in Dimson, Marsh, and Staunton

(2008, 2011Db).
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Long-Run Global Returns

Investment returns can be extremely volatile. The 2000s were a period of
disappointment for most equity investors, and few would extrapolate future
returns from this recent experience. Including the 1990s adds a period of stock
market exuberance that is also not indicative of expectations. To understand
risk and return, long periods of history need to be examined. That is why we
ensure that all our return series embrace 111 years of financial market history,
from the start of 1900 to the end of 2010.

Panel A in Figure 1 shows the cumulative total returns in nominal terms
tor U.S. equities, bonds, bills, and inflation for 1900-2010. Equities performed
best, with an initial investment of $1 growing to $21,766 by year-end 2010.
Long bonds and bills had lower returns, although they beat inflation. Their
respective levels at the end of 2010 were $191 and $74, with the inflation index
ending at $26. The legend shows the annualized returns were 9.4 percent for
equities, 4.8 percent for bonds, and 3.9 percent for bills; inflation was 3.0
percent per year.

Because U.S. prices rose 26-fold over this period, it is helpful to compare
returns in real terms. Panel B of Figure 1 shows the real returns on U.S. equities,
bonds, and bills. Over the 111 years, an initial investment of $1 in equities, with
dividends reinvested, would have grown in purchasing power by 851 times. The
corresponding multiples for bonds and bills are 7.5 and 2.9 times the initial
investment, respectively. As the legend shows, these terminal wealth figures
correspond to annualized real returns of 6.3 percent for equities, 1.8 percent for
bonds, and 1.0 percent for bills.

The United States is by far the world’s best-documented capital market.
Prior to the assembly of the DMS database, long-run evidence was invariably
taken from U.S. markets and typically treated as being applicable universally.
Few economies, if any, can rival the long-term growth of the United States,
which makes it dangerous to generalize from U.S. historical returns. That is
why we have put effort into documenting global investment returns.

Figure 2 shows annualized real equity, bond, and bill returns for 19
countries as well as the World, the World ex-U.S., and Europe indices. The
countries and regions are ranked in ascending order of equity market perfor-
mance. The real equity return was positive in every location, typically 3-6
percent per year. Equities were the best-performing asset class within every
market. Furthermore, bonds performed better than bills in all the countries.
This pattern of equities outperforming bonds, and of bonds outperforming bills,
is precisely what we would expect because equities are riskier than bonds,
whereas bonds are riskier than cash.
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Figure 1. Cumulative Returns on U.S. Equities,
Bonds, Bills, and Inflation, 1900-2010
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Source: Based on Dimson, Marsh, and Staunton (2002) and as updated
in Dimson, Marsh, and Staunton (2011b).
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Figure 2. Real Annualized Returns on Equities vs. Bonds and Bills
Internationally, 1900-2010
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Source: Based on Dimson, Marsh, and Staunton (2002) and as updated in Dimson, Marsh, and
Staunton (2011b).

Figure 2 also shows that although most countries’ bonds had a positive real
return, six countries experienced negative returns. With the exception of
Finland, the latter were also among the worst equity performers. Mostly, their
poor performance dates back to the first half of the 20th century, when these
countries suffered most from the ravages of war and civil strife as well as periods
of high inflation or hyperinflation associated with the wars and their aftermath.

The chart confirms that the United States performed well, ranking fourth
for equity performance (real 6.3 percent per year) and sixth for bonds (real 1.8
percent per year). This result confirms the conjectures that U.S. returns would
be high because the U.S. economy has been such an obvious success story and
that it is unwise for investors to base their future projections solely on U.S.
evidence. Figure 2 helps set this debate in context, however, by showing that
although U.S. stocks did well, the United States was not the top performer nor
were its returns especially high relative to the world averages. The real return on
U.S. equities of 6.3 percent is more than a percentage point higher than the real
U.S. dollar-denominated return of 5.0 percent on the World ex-U.S. index. A
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common factor among the best-performing equity markets over the past 111
years is that they tended to be rich in resources and/or to be New World countries.

Table 1 provides statistics on real equity returns from 1900 to 2010. The
geometric mean shows the 111-year annualized returns achieved by investors,
and these are the figures that are plotted in Figure 2. The arithmetic mean
shows the average of the 111 annual returns for each country or region. The
arithmetic mean of a sequence of different returns is always larger than the
geometric mean, and the more volatile the sequence of returns, the greater the
gap between the arithmetic and geometric means. This fact is evident in the
fifth column of Table 1, which shows the standard deviation of each equity
market’s annual returns.

The U.S. equity standard deviation of 20.3 percent places it at the lower end
of the risk spectrum, ranking sixth after Canada (17.2 percent), Australia (18.2
percent), New Zealand (19.7 percent), Switzerland (19.8 percent), and the
United Kingdom (20.0 percent). The World index has a standard deviation of
just 17.7 percent, showing the risk reduction obtained from international diver-
sification. The most volatile markets during this period are Germany (32.2
percent), Finland (30.3 percent), Japan (29.8 percent), and Italy (29.0 percent),
which are the countries that were most affected by the world wars and inflation;
Finland’s case also reflects its heavy concentration in a single stock (Nokia) during
recent periods. Additionally, Table 1 shows that, as one would expect, the
countries with the highest standard deviations experienced the greatest range of
returns—that is, the lowest minimum returns and the highest maximum returns.

Bear markets underline the risk of equities. Even in a less volatile market,
such as the United States, losses can be huge. Table 1 shows that the worst
calendar year for U.S. equities was 1931, with a real return of —38 percent.
However, from peak to trough, U.S. equities fell by 79 percent in real terms
during the 1929-31 Wall Street crash. The worst period for U.K. equities was
the 197374 bear market, with stocks falling 71 percent in real terms and by
57 percent in a single year. More recently, 2008 had the dubious distinction of
being the worst year on record for eight countries, the World index, the World
ex-U.S., and Europe. The table shows that in several other countries, even more
extreme returns have occurred, on both the downside and the upside.

Common-Currency Returns

So far, we have reported the real returns to a domestic equity investor based on
local purchasing power in that investor’s home country. For example, during
1900-2010, the annualized real return to a U.S. investor buying U.S. equities
was 6.27 percent, whereas for a British investor buying U.K. equities, it was
5.33 percent. When considering cross-border investment, however, it is also
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necessary to account for exchange rate movements—for example, a U.S. inves-
tor buying U.K. equities or a U.K. investor buying U.S. equities. Each investor
now has two exposures, one to foreign equities and the other to foreign currency,
and each return needs to be converted into each investor’s reference currency.

Rather than just comparing domestic returns, we translate all countries’
local returns into a common currency. Figure 3 shows the results of translating
from the local currency to U.S. dollars. These dollar returns are expressed as
real returns, adjusted for U.S. inflation. The gray bars show the annualized real
domestic currency returns from 1900 to 2010, as presented earlier. The white
bars are the common-currency returns, in real U.S. dollars, from the perspective
of a U.S. investor. The black bars are the difference between the annualized
real local-currency return and the annualized real dollar return. The black bars
equate to the annualized inflation-adjusted exchange rate movement over the
same period. The gap between the two return measures is less than 1 percent
per annum for every country, indicating that purchasing power parity (PPP)
held reasonably closely over the very long run (see Taylor 2002).

Figure 3. Real Annualized Equity Returns in Local Currency and U.S.
Dollars, 1900-2010
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In Figure 3, countries are ranked in ascending order based on the white
bars, which show the annualized real dollar returns to a U.S. investor. Because
PPP tends to hold, equity markets have a similar ranking whether they are
ranked by domestic real returns or by their real dollar returns. Note that
although the magnitude of the returns varies according to the choice of common
currency, the rankings of the countries are the same regardless of which
reference currency is used.

Worldwide Premium

Investment in equities has proven rewarding over the long run, but as we noted
in Table 1, it has been accompanied by significant variability of returns. Investors
do not like volatility—at least on the downside—and will be prepared to invest
in riskier assets only if there is some compensation for this risk (for more on this
subject, see Dimson, Marsh, and Staunton 2004). The reward for equity risk
that investors have achieved in the past can be measured by comparing the return
on equities with the return from risk-free investments, such as Treasury bills.
The difference between equity and bill returns is known as the “equity risk
premium.” For long-term government bonds, the difference between bond and
bill returns is referred to as the “maturity premium.” Although our focus in this
article is on the equity risk premium, we provide up-to-date evidence on the
maturity premium in Dimson, Marsh, and Staunton (2011b).

We measure the historical equity risk premium by taking the geometric
difference between the equity return and the risk-free return. The formula is

(1 + Equity rate of return) / (1 + Risk-free return) — 1.

For example, if we were evaluating stocks with a one-year return of 21 percent
relative to T-bills yielding 10 percent, the realized equity risk premium would
be 10 percent because (1 + 21/100) / (1 + 10/100) is equal to 1 + 10/100 and
deducting 1 gives a premium of 10/100, which is 10 percent. This measure of
the risk premium is based on a ratio, and it thus has no numeraire. It is hence
unaffected by whether returns are computed in dollars or pounds or euros or by
whether returns are expressed in nominal or real terms.

Our preferred benchmark for the risk-free return is Treasury bills (i.e., very
short-term, default-free, fixed-income government securities, or going back in
history, the closest available equivalent in the years before T-bills became
available). Many people, however, also measure the equity premium relative to
long bonds, so we report both measures, even though bonds are clearly far from
risk free in real terms. Detailed statistics on the equity risk premium relative to

bills and bonds are given in Table 2 and Table 3.
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The estimates in Table 2 and Table 3 are lower than frequently quoted
historical averages, such as the Ibbotson Yearbook (2011) figures for the United
States and the earlier Barclays Capital (1999) studies for the United Kingdom.
The differences arise from a bias (subsequently corrected) in the construction
of the U.K. index used in Barclays’ studies and, for both countries, our use of a
long time frame (1900-2010) that incorporates the earlier part of the 20th
century as well as the opening years of the 21st century, utilizing data described
in Dimson, Marsh, and Staunton (2008). Our global focus also results in lower
risk premiums than previously assumed. Prior views have been heavily influ-
enced by the experience of the United States, whereas the view expressed here
reflects an average of 19 countries, of which the United States is only one and
in which the U.S. risk premium is somewhat higher than average.

The annualized equity premiums for the 19 countries and the World
indices are summarized in Figure 4, in which countries are ranked according
to the equity premium measured relative to bills, displayed as bars. The line
plot presents each country’s corresponding risk premium, measured relative to
bonds. Over the entire 111 years, the annualized (geometric) equity risk
premium, relative to bills, is 5.3 percent for the United States and 4.3 percent
for the United Kingdom. Averaged across all 19 countries, the risk premium
relative to bills is 4.6 percent, whereas the risk premium on the World equity
index is 4.5 percent. Relative to long-term government bonds, the story is
similar. The annualized U.S. equity risk premium relative to bonds is 4.4
percent and the corresponding figure for the United Kingdom is 3.9 percent.
Across all 19 markets, the risk premium relative to bonds averages 3.8 percent;
tor the World index, it is also 3.8 percent.

Survivorship Bias

For the World index, our estimate of the annualized historical equity premium
relative to bills is 4.5 percent. This estimate is based on the 19 countries in the
DMS database, all of which survived from 1900 to 2011. These 19 countries
accounted for an estimated 89 percent of the world equity market in 1900. The
remaining 11 percent came from markets that existed in 1900 but for which we
have been unable to obtain data. Some of these omitted markets failed to
survive, and in cases like Russia in 1917 and China in 1949, investors lost all
of their money. To quantify the maximum possible impact of omitted markets
on the magnitude of the historical equity risk premium, we make an extreme
assumption. We assume that all omitted markets became valueless and that this
outcome occurred for every omitted country in a single disastrous year, rather
than building up gradually. We then ask what risk premium investors would
have earned if in 1900, they had purchased a holding in the entire World
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Figure 4. Worldwide Annualized Equity Risk Premium Relative to Bills
and Bonds, 1900-2010
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Note: Statistics for Germany are based on 109 years, excluding the hyperinflationary years of 1922-1923.
Source: Based on Dimson, Marsh, and Staunton (2002) and as updated in Dimson, Marsh, and
Staunton (2011b).

market, including countries omitted from the DMS database, and held this
portfolio for 111 years. At the start of the period, their portfolio would have
comprised an 89 percent holding in the DMS World index and an 11 percent
holding in countries that we have assumed were all destined to become valueless.

Given these extreme assumptions, we demonstrate (see Dimson, Marsh, and
Staunton 2008) that survivorship bias could, at most, give rise to an overstatement
of the geometric mean risk premium on the World equity index by about one-
tenth of a percentage point. If omitted markets did not all become valueless—
and we know that very many did not—the magnitude of survivorship bias would
be smaller still. Although debate continues about the precise impact of the bias
because some, but not all, of these equity markets experienced a total loss of value,
the net impact on the worldwide geometric mean equity premium is no more
than 0.1 percent. The effect on the arithmetic mean is similar. The intuition
involves the disappearance of 11 percent of the value of the market over 111 years,
which represents a loss of value averaging 0.1 percent per year. We conclude that
survivorship bias in world stock market returns is negligible.
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Decomposing the Equity Risk Premium

Many people argue that the historical equity premium is a reasonable guide to
what to expect in the future. Their reasoning is that over the long run, investors
should expect good luck to balance out bad luck. If this view is correct, then the
average premium investors receive should be close to the premium they required
and “priced in” before the event. But even over a period as long as 111 years,
this expectation may fail to be the case. It is possible that investors have enjoyed
more than their share of good luck, making the past too good to last. If so, the
historical premium would reflect “the triumph of the optimists” and would
overstate expectations.

As an alternative approach, we seek to infer what investors may have been
expecting, on average, in the past. To understand investors’ expectations, we
separate the historical equity premium into elements that correspond to investor
expectations and elements of non-repeatable good or bad luck. In our article
“The Worldwide Equity Premium: A Smaller Puzzle” (Dimson, Marsh, and
Staunton 2008), we show that the equity premium can be decomposed into five
components: the annualized mean dividend yield, plus the annualized growth
rate of real dividends, plus the annualized expansion over time of the price/
dividend ratio, plus the annualized change in the real exchange rate, minus the
real risk-free rate.

Of these components, the dividend yield has been the dominant factor
historically. At first sight, this may seem surprising because on a daily basis,
investors’ interest tends to focus mainly on the capital gains element of returns,
such as stock price fluctuations and market movements. Indeed, over a single
year, equities are so volatile that most of an investor’s performance is attributable
to capital gains or losses. Dividend income adds a relatively modest amount to
each year’s gain or loss. But although year-to-year performance is driven by capital
appreciation, long-run returns are heavily influenced by reinvested dividends.

The difference in terminal wealth that results from reinvested dividend
income is very large. As Figure 1 shows, the total real return from investing $1
in U.S. equities at the start of 1900—and reinvesting all dividend income—is
an annualized 6.3 percent, such that by the start of 2011, the initial investment
would have grown in purchasing power by 851 times. If dividends had not been
reinvested, the initial $1 investment would have grown in purchasing power by
just 8.5 times, equivalent to a real capital gain of 1.9 percent per year over the
111 years. A portfolio of U.S. equities with dividends reinvested would have
grown to 100 times the value it would have attained if dividends had been spent.
The longer the investment horizon, the more important dividend income
becomes. For the seriously long-term investor, the value of a portfolio corre-
sponds closely to the present value of dividends.
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Components of the Equity Premium

To quantify the components of the equity premium, we examine the decom-
position for all 19 countries and the World index over 1900-2010. The results
are presented in Table 4, and we examine each component in turn. The second
column of the table shows the annualized dividend yield for each market,
reinforcing the point that the dividend yield has been the dominant factor
historically. Across all 19 countries, the mean yield was 4.5 percent, although
it was as large as 5.8 percent (South Africa) and as low as 3.5 percent

(Switzerland). The annualized dividend yield for the United States (4.2 percent)

Table 4. Decomposition of the Historical Equity Risk Premium, 1900-2010

equals
Geometric plus plus plus minus Equity
Mean Real Expansion  Changein  U.S.Real Premium
Dividend  Dividend in the Real Exchange Interest  for U.S.

Country/Region Yield  Growth Rate P/D Ratio Rate Rate Investors
Australia 5.76 1.10 0.48 0.10 0.96 6.53
Belgium 3.72 —-1.48 0.36 0.70 0.96 2.28
Canada 4.39 0.84 0.56 0.09 0.96 4.94
Denmark 4.58 -1.13 1.64 0.57 0.96 4.69
Finland 4.76 0.49 0.09 0.15 0.96 4.53
France 3.81 -0.90 0.18 -0.04 0.96 2.05
Germany 3.66 -1.16 0.58 0.31 0.96 2.40
Ireland 4.57 -0.94 0.16 0.31 0.96 3.09
Ttaly 4.06 -1.52 -0.47 0.20 0.96 1.24
Japan 5.22 -2.39 1.08 0.54 0.96 3.39
Netherlands 4.94 -0.51 0.55 0.35 0.96 4.34
New Zealand 5.38 1.26 -0.84 -0.21 0.96 4.60
Norway 4.00 -0.13 0.33 0.38 0.96 3.62
South Africa 5.82 0.95 0.46 -0.61 0.96 5.65
Spain 4.18 -0.60 0.01 0.12 0.96 2.71
Sweden 4.02 1.77 0.43 0.09 0.96 5.41
Switzerland 3.48 0.46 0.28 0.94 0.96 4.22
United Kingdom 4.63 0.46 0.20 -0.06 0.96 4.27
United States 4.24 1.37 0.56 0.00 0.96 5.26
Average 4.49 -0.11 0.35 0.21 0.96 3.96
Standard dev. 0.69 1.18 0.51 0.35 0.00 1.39
World (USD) 4.11 0.83 0.48 0.00 0.96 4.49

Notes: Premiums are relative to bills. Summations and subtractions are geometric.

Source: Based on Dimson, Marsh, and Staunton (2008) and as updated in Dimson, Marsh, and
Staunton (2011b).
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was close to the cross-sectional average. For the World index, the annualized
dividend yield was 4.1 percent, which is 3.1 percent higher than the real risk-
free return from Treasury bills (see the penultimate column).

The real dividend growth rates in the third column of Table 4 reveal that
in most markets, real dividend growth was lower than it was in the United
States. In more than half of the countries, real dividends declined, and only four
countries enjoyed real dividend growth of more than 1 percent per year. The
equal-weighted average rate of real dividend growth across the 19 countries was
slightly negative, although the World index’s real dividend growth rate was 0.83
percent, bolstered by its heavy U.S. weighting. Dividends, and probably earn-
ings, barely outpaced inflation. Over sufficiently long intervals, higher equity
returns are generally associated with higher profits, which, in turn, generate
larger dividends; comparing real equity returns (Table 1) with real dividend
growth rates (Table 4) reveals a strong correlation (0.82) between the two.

The fourth column shows the expansion in the price-to-dividend ratio
(P/D). Superior stock market performance and the magnitude of the historical
equity risk premium are sometimes attributed to the expansion of valuation
ratios, but the importance of this can be overstated. Table 4 shows that over the
last 111 years, the P/D rose (dividend yields have fallen) in all but two countries,
whereas the P/D of the World index grew by 0.48 percent per year. There are
two possible explanations for this long-term decline in dividend yields: It may
represent a repricing of equities (a downward shift in the capitalization rate or
an upward shift in growth expectations), or the average payout ratio may have
declined. In Triumph of the Optimists (Dimson, Marsh, and Staunton 2002), we
note that equities enjoyed a rerating over this period but that in some countries,
especially the United States, there were well-known changes in the cash distri-
bution policies of corporations that made it necessary to take into account the
impact of repurchases as well as cash dividends. The long-term multiple
expansion of 0.48 percent per year is modest, however, given the improved
opportunities for stock market diversification that took place over this period.

The fifth column shows the long-term change in the real (inflation-
adjusted) exchange rate. As noted earlier, to examine the equity premium from
the perspective of a global investor located in a specific home country, such as
the United States, the real, local-currency returns need to be converted to real,
common-currency returns. The annualized change in the 19 countries’ real
exchange rates averages only 0.21 percent per year, so this effect is small. As
noted earlier, every country’s real exchange rate change was within the range
of £1 percent.
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The penultimate column is the historical real U.S. risk-free interest rate,
and the final column computes the historical annualized equity premium for all
the markets from the perspective of a U.S. investor. The realized equity
premium relative to bills was, on average, 4.0 percent, with a cross-sectional
standard deviation of 1.4 percent. For the U.S. dollar—-denominated World
index, the realized equity premium relative to bills was 4.5 percent (see the final
entry in the bottom row of Table 4).

Investor Expectations

Over the long term, purchasing power parity has been a good indicator of long-
run exchange rate changes (for more information, see Taylor 2002 and Dimson,
Marsh, and Staunton 2011b, p. 19). The contribution to equity returns of real
exchange rate changes is, therefore, an unanticipated windfall. It implies an
upward bias of 0.21 percent in the cross-sectional average of the country equity
premiums (there is no bias for the World index because it is denominated in
the reference currency). Furthermore, as noted by Grinold, Kroner, and Siegel
in their paper in this book, valuation ratios cannot be expected to expand
indefinitely. Consequently, the contribution to equity returns of repricing is
also likely to have been unanticipated; it implies an upward bias of 0.35 percent
in the cross-sectional average of the country equity premiums and of 0.48
percent for the World index. Together, these two adjustments cause the equity
premium to decline from 4.0 percent to 3.4 percent for the average country and
from 4.5 percent to 4.0 percent for the World index.

In the sample of 19 countries, the average country had a long-term real
dividend growth rate of slightly less than zero. In the World index, dividends
outpaced inflation by an annual 0.8 percent, bolstered by the heavy weighting
of the United States, where real dividends grew by 1.4 percent. But the 111-
year annualized growth rate conceals a game of two halves. The 20th century
opened with much promise, and only a pessimist would have believed that the
next half-century would involve widespread civil and international wars, the
Wall Street crash, the Great Depression, episodes of hyperinflation, the spread
of communism, and the start of the Cold War. During 1900-1949, the
annualized real return on the World equity index was 3.4 percent. By 1950,
only a rampant optimist would have dreamed that during the following half-
century, the annualized real return would be 9 percent. Yet, the second half of
the 20th century was a period when many events turned out better than
expected: There was no third world war, the Cuban missile crisis was defused,
the Berlin Wall fell, the Cold War ended, productivity and efficiency acceler-
ated, technology progressed, economic development spread from a few indus-
trial countries to most of the world, and governance became stockholder driven.
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The 9 percent annualized real return on world equities during 1950-1999
almost certainly exceeded expectations and more than compensated for the poor
first half of the 20th century.

The question now is, What real dividend growth can be projected for the
future? Pessimists may favor a figure of much less than the 0.8 percent historical
average on the grounds that the “good luck” after 1950 more than outweighed
the “bad luck” before 1950. Optimists may foresee indefinite real growth of 2
percent or more. Ilmanen (2011, p. 58) argues for a forward-looking approach.
The yield on the World index as of year-end 2010 was 2.5 percent, well below
the long-run historical average. If we assume future real dividend growth of 2
percent from this lower starting point, then the prospective premium on the
World index declines to 3-3.5 percent, depending on the assumption made
about the expected future real risk-free rate. The corresponding arithmetic
mean risk premium would be around 4.5-5 percent, as we explained in Dimson,
Marsh, and Staunton (2008). Our estimate of the expected long-run equity risk
premium is less than the historical premium and much less than the premium
in the second half of the 20th century. Many investment books still cite figures
as high as 7 percent for the geometric mean and 9 percent for the arithmetic
mean, but investors who rely on such numbers are likely to be disappointed.

Time-Varying Risk Premiums

The equity premium should be higher at times when the equity market is riskier
and/or when investors are more risk averse. Yet, when markets are very volatile,
extensive empirical evidence indicates that volatility tends to revert quite rapidly
to the mean (for more information, see Dimson, Marsh, and Staunton 2011b,
p- 34). We can, therefore, expect the period of extreme volatility to be short-
lived, elevating the expected equity premium only over the relatively short run.
But the premium may also vary with changes in investors’ risk aversion. The
latter will naturally vary among individuals and institutions and will be linked
to life cycles as well as wealth levels.

The links between wealth levels and risk aversion suggest that there will be
periods when risk aversion will be more or less than its long-run average.
Particularly after sharp market declines, investors in aggregate will be poorer
and more risk averse. At such times, markets are also typically more volatile and
highly leveraged. Investors will thus demand a higher risk premium, which will
drive markets even lower. Stocks are then priced to give a higher future expected
return. So on average, achieved returns should be higher after market declines.
The reverse logic applies following bull markets; when investors are richer, then
risk aversion and, hence, the equity premium are expected to be lower.
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Therefore, equity markets might be expected to exhibit mean reversion,
with higher returns typically following market declines and lower returns, on
average, following market rises. If there is appreciable mean reversion, then a
market-timing strategy based on, for example, buying stocks after large price
drops (or when market dividend yields are high or price-to-earnings ratios are
low) and selling stocks after significant market rises should generate higher
absolute returns. This rational economic explanation for mean reversion is based
on time-varying equity premiums and discount rates. The more widely held
view among investment practitioners, however, is that equity markets exhibit
mean reversion for behavioral reasons—namely, that markets overreact. It is
believed that in down markets, fear and over-pessimism drive prices too low,
whereas in up markets, irrational exuberance and over-optimism cause markets
to rise too high. In both cases, there will eventually be a correction so that equity
markets mean revert.

A key difference between the rational economic view and the behavioral
view is that if the former is correct, investors simply expect to earn a fair reward
at all times for the risks involved. Thus, although market-timing strategies
might seem to increase returns ex post, these higher ex post returns may simply
reflect a realization of the higher ex anfe returns required to compensate
investors for additional risk. Put another way, the good news is that short-term
expected returns are likely to be higher after market declines. The bad news is
that volatility and risk aversion are correspondingly higher, and larger returns
are needed to compensate for this increase. Loading up on equities at these risky
times may take courage, but if subsequent returns prove to be higher, this
outcome is a reward for risk, not for timing skill.

The problem with both the rational economic and behavioral views is that
the evidence for mean reversion is weak. Mean reversion would imply that the
equity premium is to some extent predictable, that risk over the long run is less
than short-run volatility suggests, and that investors with a long horizon should
favor equities compared with short-horizon investors. Yet, despite extensive
research, this debate is far from settled. In a special issue of the Review of
Financial Studies, leading scholars expressed opposing views, with Cochrane
(2008) and Campbell and Thompson (2008) arguing for predictability, whereas
Welch and Goyal (2008, p. 1455) find that “these models would not have helped
an investor with access only to available information to profitably time the
market.” Cochrane’s (2011) recent Presidential Address demonstrates the
persistence of this controversy.

As we pointed out in our article (Dimson, Marsh, and Staunton 2004), and
as articulated more formally by Péstor and Stambaugh (Forthcoming), mean
reversion (if it exists) does not make equities safer in the long run. The reason
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is that there are three additional components of long-term risk that pull in the
opposite direction. For example, an investor does not know what the average
stock market return is going to be in the future, nor what the equity premium
is today, nor what the other parameters of the return process are. These issues
leave the investor with substantial estimation risk, and all three components of
uncertainty get bigger as the investment horizon lengthens. As a result, Pastor
and Stambaugh conclude that on a forward-looking basis, stocks are more risky
over the long run. Diris (2011) elaborates on this view and points out that
although stocks can be safer over long investment horizons, provided markets
are fairly stable, they are riskier when held for the long term over periods that
suffer from financial crises or other turmoil.

In summary, although some experts say that knowledge of current and
recent market conditions can improve market timing, others conclude that
investors cannot do better than to forecast that the future equity premium will
resemble the (long-term) past. Moreover, although a lot of money could be
earned if investors managed to invest at the bottom of the market, sadly the
bottom can be identified only in hindsight. There are, of course, good reasons
to expect the equity premium to vary over time. Market volatility clearly
fluctuates, and investors’ risk aversion also varies over time. But although
sharply lower (or higher) stock prices may have an impact on immediate returns,
the effect on long-term performance will be diluted. Moreover, volatility does
not usually stay at abnormally high levels for long, and investor sentiment is
also mean reverting. For practical purposes, therefore, and consistent with our
discussion here, we conclude that when forecasting the long-run equity pre-
mium, it is hard to improve on evidence that reflects the longest worldwide
history that is available at the time the forecast is being made.

Conclusion

Our approach is based on analyzing a comprehensive database of annual asset
class returns from the beginning of 1900 to the end of 2010 and estimating
realized returns and equity premiums for 19 national markets and three
regions. Our estimates, including those for the United States and the United
Kingdom, are lower than some frequently quoted historical averages. Yet, we
find that the equity premium is positive and substantial in all markets and that
survivorship bias has had only a very small effect on the estimate of the
premium for the World index.

The historical equity premiums, presented here as annualized (i.e., geo-
metric mean) estimates, are equal to investors’ ex ante expectations plus the
effect of luck. The worldwide historical premium was larger than investors are
likely to have anticipated because of such factors as unforeseen exchange rate
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gains and unanticipated expansion in valuation multiples. In addition, past
returns were also enhanced during the second half of the 20th century by
business conditions that improved in many dimensions. We infer that investors
expect a long-run equity premium (relative to bills) of around 3-3.5 percent on
a geometric mean basis and, by implication, an arithmetic mean premium for
the World index of approximately 4.5-5 percent. From a long-term historical
and global perspective, the equity premium is smaller than was once thought.
The equity premium survives as a puzzle, however, and we have no doubt that
it will continue to intrigue finance scholars in the foreseeable future.

Elroy Dimson thanks the Leverbulme Trust, and all three authors
thank the Credit Suisse Research Institute for its support.
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The equity risk premium (ERP) is almost certainly the most important variable
in finance. It tells you how much you need to save, how much you can spend,
and how to allocate your assets between equities and bonds. Yet, recognized
experts cannot agree on the ERP’s value within an order of magnitude or even
agree whether it is negative or positive. At a 2001 symposium, the predecessor
of the one documented in this book, Robert Arnott and Ronald Ryan set forth
an ERP estimate of —0.9 percent and Roger Ibbotson and Peng Chen proposed
+6 percent.l The estimates in this book are much more tightly clustered, but
considerable disagreement remains about how to estimate the premium as well
as 1its size.

Grinold and Kroner (2002) proposed a model of the ERP that linked equity
returns to gross domestic product (GDP) growth.2 The key insight, which
draws on earlier work by a number of authors, was that aggregate corporate
profits cannot grow indefinitely much faster—or much slower—than GDP.
(And as Herbert Stein was fond of reminding us, any economic trend that
cannot continue forever will not.) If profits grow faster than GDP, they
eventually take over the economy, leaving nothing for labor, government,
natural resource owners, or other claimants. If profits grow more slowly than

1See Arnott and Ryan (2001); Ibbotson and Chen (2003). The Ibbotson and Chen estimate of
6 percent is an arithmetic mean expectation; their geometric mean expectation was 4 percent.
2A second printing of this article, from March 2004, is available online at www.cfapubs.org/
userimages/ContentEditor/1141674677679/equity_risk_premium.pdf.
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GDP, they eventually disappear and businesses will have no profit motive to
continue operating. Thus, in the very long run, the ratio of profits to GDP is
roughly constant.

The title of this paper, a shortened and updated version of Grinold and
Kroner (2002), refers to the “supply model” of Diermeier, Ibbotson, and Siegel
(1984), who differentiated between the demand for capital market returns (what
investors need to compensate them for risk) and the supply of returns (what the
macroeconomy makes available). The original supply model likewise made use
of alink between profits and GDP. Grinold and Kroner (2002) was titled “The
Equity Risk Premium: Analyzing the Long-Run Prospects for the Stock
Market,” but the similarity with the title of this book forced us to rename the
current paper. Although our method is designed to produce an ERP estimate
that reflects both supply and demand, the link to macroeconomic performance
gives it a supply-side flavor.3

When we revisited the estimates from Grinold and Kroner (2002), we
found that not all the components could be updated with equal accuracy, so the
ERP estimate provided here is subject to some important caveats regarding data
adequacy. The method that we recommend, however, remains largely

unchanged from Grinold and Kroner (2002).

The Equity Risk Premium Model

We define the equity risk premium as the expected total return differential
between the S&P 500 Index and a 10-year par U.S. government bond over the
next 10 years. Our forecast of the return to the 10-year government bond over

the next 10 years is simply the yield on that bond. Therefore, the ERP becomes

E(RS —Rp ) = Expected S&P 500 return —10-year bond yield. €))

A purer and more “modern” approach is to conduct the whole analysis in
real terms and to use the yield on a 10-year par Treasury Inflation-Protected
Securities (TIPS) bond or, alternatively, a 10-year TIPS strip as the relevant
bond yield. The authors of some of the other papers in this book do just that.
We estimate the ERP over 10-year nominal bonds, however, because that is
what Grinold and Kroner (2002) did. The numerical difference between the
results of the two methods, real and nominal, is not large.

Forecasting the return on the S&P 500 over the next 10 years is more
difficult and, therefore, gets most of the attention in this paper. The framework
we use is to decompose equity returns into several understandable pieces and
then examine each piece separately.

3 A more detailed history of the estimation of the ERP can be found in the foreword (by Laurence
B. Siegel) in Kaplan (2011).
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The return to equities over a single period can always be broken down as
Rg = Income return + Nominal earnings growth + Repricing. 2

The income return is the percentage of market value that is distributed to
shareholders as cash. If dividends are the only source of income, then the income
return is equivalent to the dividend yield. Today, share repurchase programs
(buybacks) are another common means of distributing cash to shareholders.
Cash takeovers (by one company of another) should also be counted in the
income return of an index that includes the stock of the acquired company.

The next two terms in Equation 2 represent the capital gain. Capital gains
come from a combination of earnings growth and P/E expansion or contraction,
which we call “repricing.”

For expository purposes, we decompose the components further and use
more precise notation. The return over a single period is

D
R:F_AS + i + g + APE.
A3)
[ — — — (S —
Income Earnings growth Repricing

The first term, D/P, is simply the dividend yield. The second term, —AS,
is the percentage change in the number of shares outstanding. The percentage
change in the number of shares outstanding equals the “repurchase yield”
(which theoretically also includes cash takeovers) minus new shares issued
(dilution); it has a negative sign because a decrease in the number of shares
outstanding adds to return and an increase subtracts from return.4 Together,
the terms D/P and —AS measure the fraction of market capitalization that the
companies in an index, in aggregate, return to shareholders in cash. Therefore,
we refer to the sum of these two terms as the “income return.”

The remaining terms, 7 + g + APE, make up the capital gain. The term 7
represents the inflation rate. The term g is the real earnings (not earnings per
share) growth rate over the period of measurement. The final term, APE, is
the percentage change in the P/E multiple over the period. We refer to this
last piece as the “repricing” part of the return.

4Share buybacks may be viewed as either a component of income return or a component of capital
gain. An owner of a single share who holds on to the share through the share buyback program
experiences the buyback as a component of capital gain because the same earnings are divided
among fewer shares, which causes EPS to rise although earnings (not per share) have not
changed. If the stock’s P/E and all other factors are held equal, then the stock price rises. An
index fund investor, however, experiences the share buyback as cash income because the index
fund manager—who tenders some of the shares to the issuer to keep the stock’s (now decreased)
weight in the fund proportionate to its weight in the index—receives cash, which is then
distributed to, or held by, fund shareholders like any other cash (tax considerations aside). We
choose to view share buybacks as a component of income return.
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It is important to realize that this decomposition of returns is essentially an
identity, not an assumption, so any view on the equity risk premium can be mapped
into these components. To illustrate, if the current 10-year bond yield is 3 percent,
anyone who believes that the ERP is currently 4 percent must believe that the
income return, nominal earnings growth, and repricing sum to 7 percent.

Historical Returns
Let us briefly consider what risk premium markets have provided historically.

Over the last 85 years (1926-2010), the U.S. stock market and the intermediate-
term U.S. Treasury bond market have delivered compound annual nominal
returns of 9.9 percent and 5.4 percent, respectively.> Thus, the realized pre-
mium that stocks delivered over bonds was 4.5 percent.6 The historical return
decomposition in Table 1 can be used to better understand this 9.9 percent
annual equity return.

The income return (through dividends only, not share buybacks) on the
S&P 500 was 4.1 percent annualized over this 85-year period. In this decom-
position, we adjusted earnings growth for increases in the number of shares to
arrive at earnings per share (EPS) growth. EPS grew at a rate of about 4.9 percent
per year (1.9 percent real growth and 3.0 percent inflation) over the period.

Table 1. Decomposition of Total Returns on the
S&P 500,2 1926-2010

Income return 4.10%
Real EPS growth 1.91
Inflation 2.99
P/E repricing 0.58
Within-year reinvestment returnb 0.28
Total return 9.87%

aS&P 90 from January 1926 to February 1957; S&P 500 from
March 1957 to 2010.

bReinvestment of dividends paid during the year in the capital gain
index (which consists of real EPS growth plus inflation plus P/E
repricing).

Source: Morningstar/Ibbotson (used by permission).

5See the data for large-company stocks (i.e., the S&P 90 from January 1926 through February
1957 and the S&P 500 thereafter) in Table 2.1 in Ibbotson SBBI (2011, p. 32). Returns are
before fees, transaction costs, taxes, and other costs.

6This amount is the arithmetic difference of geometric means. The geometric difference of
geometric means, or the compound annual rate at which stocks outperformed bonds, is given by
(1+0.099)/(1 + 0.054) — 1 = 4.27 percent.
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The remainder of the total return on equities was due to repricing. The
P/E of the market, measured as the end-of-year price divided by trailing
12-month earnings, grew from 11.3 at year-end 1925 to 18.5 at year-end
2010.7 This repricing works out to an additional return, or P/E expansion, of
0.58 percent per year. A common view is that this P/E expansion was
understandable and reasonable in light of the technological and financial
innovations over this long period. For example, accounting standards became
more transparent (recent “fraud stocks” notwithstanding). Such innovations
as the index fund made it easier for investors to diversify security-specific risk
and to save on costs. Mutual fund complexes provided easier access to institu-
tional-quality active management. Finally, many market observers perceive the
business cycle to have been under better control in recent decades than it was
in the 1920s and 1930s, which made expected earnings smoother; the recent
near depression and quick recovery, at least in corporate profits and the stock
market, support this view somewhat. All these factors have made equity
investing less risky and contributed to the repricing over this 85-year period.

But the presence of these factors in the past does not mean that we should
build continued upward repricing into our forecasts. We consider this issue later
in this paper.

Chart 1 of Grinold and Kroner (2002) further dissects the return decom-
position into annual return contributions. Their graph demonstrates that the
noisiest component of returns is clearly P/E repricing, followed by real earnings
growth. Inflation and income returns are relatively stable through time. This
observation implies that our real earnings growth and repricing forecasts are
likely to be the least accurate and our inflation and income return forecasts are
likely to be more accurate.

Mehra and Prescott (1985), and many others, argued that the equity
premium of 4.5 percent was a multiple of the amount that should have been
necessary to entice investors to hold on to the risky cash flows offered by equities
instead of the certain cash flows offered by bonds. This contention spawned a
huge literature on the “equity risk premium puzzle.”8 We have always been
perplexed by a debate that suggests that investors were wrong while a specific
macroeconomic theory is right, but Rajnish Mehra sheds additional light on
this question elsewhere in this book.

7Because earnings were growing very quickly at the end of 2010, the more familiar P/E calculated
as the current price divided by 12-month forward (forecast) earnings was lower than the P/E
shown here.

8For surveys of this literature, see Kocherlakota (1996); Mehra (2003).
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Looking to the Future

Next, we will examine each term in Equation 3 to determine which data are
needed to forecast these terms over the moderately long run (10 years). Later
in the paper, we will combine the elements to estimate, or forecast, the total
return on the S&P 500 over that time frame. Finally, we will subtract the
10-year Treasury bond yield to arrive at the expected equity risk premium.

Income Return. The income return is the percentage of market capi-
talization that is distributed to shareholders in cash. Currently, companies have
two principal means of distributing cash to shareholders: dividend payments
and share repurchases. A third method, buying other companies for cash,
“works” at the index level because index investors hold the acquired company
and the acquiring company if the index is broad enough.

Until the mid-1980s, dividends were essentially the only means of distrib-
uting earnings. Since then, repurchases have skyrocketed in popularity, in part
because they are a more tax-efficient means of distributing earnings and in part
because companies with cash to distribute may not want to induce investors to
expect a distribution every quarter (and cutting dividends is painful and often
causes the stock price to decline). In addition, dividend-paying companies may
suffer from a stigma of not being “growth” companies.

In fact, according to Grullon and Michaely (2000), the nominal growth rate
of repurchases between 1980 and 1998 was 28.3 percent. Numerous other studies
have shown that share repurchases have surpassed dividends as the preferred
means of distributing earnings.” According to Fama and French (2001), only
about one-fifth of publicly traded (nonfinancial and nonutility) companies paid
any dividends at the time of their study, compared with about two-thirds as
recently as 1978. So the “repurchase yield” now exceeds the dividend yield.

Currently (as of 18 March 2011), the dividend yield is 1.78 percent.10 Like
abond yield, the current (not historical average) dividend yield is likely the best
estimate of the income return over the near to intermediate future, so we use
1.78 percent as our estimate of D/P in Equation 3.

To estimate the repurchase yield, we used historical data over the longest
period for which data were available from Standard & Poor’s, the 12 years from
1998 through 2009. We calculated the annual repurchase yield as the sum of a
given year’s share repurchases divided by the end-of-year capitalization of the
market. Table 2 shows these data. The average of the 12 annual repurchase
yields is 2.2 percent, which we use in our ERP estimate.

9See, for example, Fama and French (2001); Grullon and Michaely (2000); Fenn and Liang (2000).
10We obtained this number at www.multpl.com/s-p-500-dividend-yield on 18 March 2011.
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Table 2. Repurchase Return of the S&P 500, 1998-2009

Year-End Market Share Repurchases Share Repurchase

Capitalization during Year Return

Year ($ billions) ($ billions) (%)
1998 9,942.37 125 1.26
1999 12,314.99 142 1.15
2000 11,714.55 151 1.29
2001 10,463.39 132.21 1.26
2002 8,107.41 127.25 1.57
2003 10,285.83 131.05 1.27
2004 11,288.60 197.48 1.75
2005 11,254.54 349.22 3.10
2006 12,728.86 431.83 3.39
2007 12,867.85 589.12 4.58
2008 7,851.81 339.61 4.33
2009 9,927.56 137.60 1.39

Average 2.20

Source: Standard & Poor’s.

It is possible to make the case for a much higher repurchase yield forecast
by giving greater weight to more recent information (which is basically what
we did with the dividend yield). According to Standard & Poor’s (2008), “Over
the past fourteen quarters, since the buyback boom began during the fourth
quarter of 2004, S&P 500 issues have spent approximately $1.55 trillion on
stock buybacks compared to . .. $783 billion on dividends.” Although buybacks
collapsed in 2009, they rebounded in 2010 and 2011. If the two-to-one ratio
of buybacks to dividend payments observed by Standard & Poor’s over 2004—
2008 persists in the future, the repurchase yield will be as high as 3.5-3.6
percent. Aiming for a “fair and balanced” estimate, we use the lower number,
2.2 percent, which we obtained by weighting all 12 years of historical share
repurchase data equally.11

We have not included cash buyouts in our estimate of the repurchase yield.
From the perspective of an investor who holds an index containing companies
A, B, C, and so forth, a cash buyout or takeover—a payment by company A to

11The use of this lower number is neutral, not conservative in the sense of numerically
minimizing the ERP estimate. The reason is that there are offsetting biases. Our buyback
estimate of 2.2 percent is too high because we do not subtract the historical contribution of
buybacks to the dilution estimate (discussed later). And it is too low because very recent buyback
rates have been much higher than 2.2 percent, not to mention the fact that we fully ignore the
cash takeover yield.
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an investor holding shares of company B in exchange for a tender of those
shares—is no different from a share buyback, which is a payment by company
A to an investor holding shares of A in exchange for a tender of #hose shares.
Thus, the “cash buyout yield” needs to be added to the repurchase yield when
summing all the pieces of ~AS. However, we do not have data for cash buyouts.
If we did, they would increase our forecast of the equity risk premium (because
cash buyouts must be a positive number and no other component of the ERP
would change).

Effect of Dilution on Income Return. Dilution is the effect of new issu-
ance of shares by existing companies and takes place through secondary offer-
ings and the exercise of stock options. Dilution may be regarded as reflecting
capital that needs to be injected from the labor market (or from elsewhere) into
the stock market so investors can participate fully in the real economic growth
described in the next section. Formally, dilution (expressed as an annual rate or
a decrement to the total expected equity return) is the difference between the
growth rate of dividends and the growth rate of dividends per share. If the
payout ratio is assumed to be constant, dilution is also equal to the difference
between the earnings growth rate and the EPS growth rate.

Grinold and Kroner (2002) estimated dilution from secondary offerings
using historical data and dealt with stock options separately. Here, because we
do not have the data to properly update the dilution estimates in Grinold and
Kroner (2002), we use a shortcut: We directly adopt the 2 percent per year
dilution estimate from Bernstein and Arnott (2003).

Bernstein and Arnott (2003) studied U.S. stocks from 1871 to 2000 and
stocks from other countries over shorter periods. Instead of measuring the
difference between the growth rate of earnings and that of EPS, they used a
proxy: They measured the difference between the growth rate of total market
capitalization and the capital appreciation return (price return) on existing
shares. Dilution thus measured is net of share buybacks and cash buyouts (which
are forms of negative dilution because giving cash back to shareholders is the
opposite of raising capital by selling shares). The 2 percent dilution estimate
for U.S. stocks is supported by evidence from other countries.12

12For a fuller discussion of dilution and an excellent description of the Bernstein and Arnott
(2003) method, see Cornell (2010), who wrote, “Bernstein and Arnott (2003) suggested an
ingenious procedure for estimating the combined impact of both effects [the need of existing
corporations to issue new shares and the effect of start-ups] on the rate of growth of earnings to
which current investors have a claim. They noted that total dilution on a marketwide basis can
be measured by the ratio of the proportionate increase in market capitalization to the value-
weighted proportionate increase in stock price. More precisely, net dilution for each period is
given by the equation Net dilution = (1 + ¢)/(1 + £) — 1, where ¢ is the percentage capitalization
increase and % is the percentage increase in the value-weighted price index. Note that this dilution
measure holds exactly only for the aggregate market portfolio” (p. 60).
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We should subtract from the 2 percent dilution estimate that part of
historical dilution that was due to buybacks and cash takeovers (but 7o# the part
of dilution that was due to stock option issuance because these cash flows went
to employees, not shareholders). We do not have the data to perform these
adjustments, however, so we do not attempt them. We simply use the 2 percent
estimate. (Note that the number of buybacks was tiny until the mid-1980s—
that is, over approximately the first 115 years of the 130-year sample—so
historical buybacks probably had a minimal impact on the average rate of
dilution for the entire period.)

Numerical Estimate of Income Return. The income return forecast con-
sists of the expected dividend yield, D/P, minus the expected rate of change in
the number of shares outstanding, AS. The expected dividend yield is 1.78
percent. The number of new shares is expected to decline at a —0.2 percent
annual rate, consisting of 2 percent dilution minus a 2.2 percent repurchase
yield. After adding up all the pieces, the income return forecast is 1.98 percent.

Expected Real Earnings Growth. We expect real dividend growth,
real earnings growth, and real GDP growth—all expressed in aggregate, not in
per share or per capita, terms—to be equal to each other.

We expect dividend and earnings growth to be equal because we assume a
constant payout ratio. Although the payout ratio has fluctuated widely in the
past, it has trended downward over time, presumably because of tax and
corporate liquidity considerations. But the decline has effectively stopped.
Figure 1 shows the dividend payout ratio for the U.S. stock market for 1900—
20105 this curious series looks as though it has been bouncing between a
declining lower bound (which has now leveled off near 30 percent) and an
almost unlimited upper bound. The highest values of the payout ratio occurred
when there was an earnings collapse (as in 2008-2009), but companies are loath
to cut dividends more than they have to.13 The lower bound reflects payout
policy during normally prosperous times.

The current lower bound of about 30 percent would be a reasonable forecast
of the payout ratio, but we do not need an explicit forecast because we have
already assumed that it will be constant over the 10-year term of our ERP
estimate. It is helpful to have empirical support for our assumption of a constant
payout ratio, however, and the recent relative stability of the lower bound in
Figure 1 provides this support.

13The all-time high level of the payout ratio, 397 percent, occurred in March 2009, when
annualized monthly dividends per “share” of the S&P 500 were $27.25 and annualized monthly

earnings per “share” were $6.86.
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Figure 1. Payout Ratio of the U.S. Equity Market, 1900-2010
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Source: Raw data are from Robert Shiller (www.econ.yale.edu/~shiller/data/ie_data.xls,
as of 4 November 2011); calculations are by the authors.

We expect real earnings growth to equal real GDP growth for the macro-
consistency reason stated earlier: Any other result would, in the very long run,
lead to an absurdity—corporate profits either taking over national income
entirely or disappearing. Figure 2 shows the (trendless) fluctuations in the
corporate profit share of GDP since 1947.

These observations leave us with the puzzle of forecasting real GDP
growth. Grinold and Kroner (2002) engaged in a fairly typical macroeconomic
analysis that involved productivity growth, labor force growth, and the expected
difference between S&P 500 earnings and overall corporate profits. They did
not use historical averages or trends directly as forecasts; rather, they argued
that the data plus other factors justified the conclusion that real GDP would
most likely grow at 3 percent over the relevant forecast period and that real S&P
500 earnings would grow at 3.5 percent.

Real economic growth, by definition, equals real productivity growth plus
labor force growth. Although we can update the historical productivity and
labor force growth numbers, doing so would not produce an especially useful
forecast any more than it did for Grinold and Kroner (2002), who distanced
themselves somewhat from the productivity and labor force growth approach.
The reason is that extrapolating recent trends in these components of eco-
nomic growth can produce unrealistically high or low expectations, and using
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Figure 2. Quarterly U.S. Corporate Profits as a Percentage
of GDP, 1947-2010
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Note: Profits are pre-tax.
Source: Haver Analytics, citing U.S. National Income and Product Accounts data.

historical averages provides no insight into possible future changes in the
components, which are important. Nevertheless, updates of these components
are provided for informational purposes in Figure 3.

We can, however, use a different decomposition of real economic growth,
which is also definitional: Expected GDP growth equals expected per capita GDP
growth plus expected population growth. We believe that population growth is
easier to forecast than labor force growth because the latter is partly endogenous
(e.g., people work longer if they need the money because of a weak economy).14

Figure 4 shows that since 1789, real per capita U.S. GDP has grown at a
fairly constant 1.8 percent compound annual rate. Cornell (2010) arrived at a
global estimate from the high-growth postwar period (1960-2006) that is
higher, but not dramatically so: 2.42 percent for mature economies and 2.79
percent for emerging economies. A cautious forecast is that the 1.8 percent
growth rate will continue. If this forecast entails substantial risk, it is to the
upside because an investment in the S&P 500 is not a pure bet on the U.S.
economy; many, if not most, of the companies in the index are global companies
that sell to markets that are growing more rapidly than the U.S. market.

14Population growth is also partly endogenous (because the decisions of how many children to
have, whether to emigrate, and so forth, may depend on economic performance). These effects,
however, operate with long lags and tend to move the population growth rate slowly.
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Figure 3. U.S.Real Productivity and Labor Force Growth Rates, 1971-2009
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Source: Organisation for Economic Co-Operation and Development, OECD StatExtracts (http://
stats.oecd.org/Index.aspx, as of 14 November 2011: total labour force, U.S., and labour productivity
annual growth rate, U.S.).

Figure 4. Real U.S. GDP per Capita, 1789-2008
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Source: Data are from Robert D. Arnott.
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We add to the 1.8 percent real per capita GDP growth estimate the
Economist Intelligence Unit 10-year U.S. population growth estimate of 0.85
percent,15 which gives a total real GDP growth forecast of 2.65 percent. This
number is slightly below current consensus estimates.

This simplified method presents some difficulty because if the rate of
dilution is 2 percent at all population growth rates, then population growth has
a one-for-one effect on the estimate of the expected return on equities and,
therefore, on the ERP. This suggests an easy beat-the-market strategy: Invest
only in countries with the fastest population growth. This strategy has not
worked well in the past, and even if it did over some sample period, easy beat-
the-market strategies are usually illusory. Thus, the dilution estimate should
probably be higher for countries with high population growth rates or for a
country during periods of above-normal population growth. Although the logic
of using a link to real GDP growth to forecast the stock market has great
intuitive appeal, putting it into practice with any precision will take more work
and more thought regarding dilution.16

Expected Inflation. Because we are deriving the ERP relative to
Treasury bonds, we do not need our own inflation forecast as much as we need
an estimate of the inflation rate that is priced into the 10-year Treasury bond
market. Historical inflation rates have no bearing on this number, so we do
not present them. Fortunately, the yield spread between 10-year nominal
Treasury bonds and 10-year TIPS is a direct, although volatile, measure of the
inflation rate that is expected by bondholders. (The spread also includes an
inflation risk premium, present in nominal bond yields but not in TIPS yields,
tor which we need to adjust.)

15This number was obtained at http://7marketspot.com/archives/2276 on 2 May 2011 under
the heading “USA economy: Ten-year growth outlook” in the column “2011-20.” If we instead
used real productivity growth plus labor force growth to estimate real GDP growth, we would
get a slightly higher number for real productivity growth and a slightly lower number for labor
force growth, which would provide a very similar overall real GDP forecast.

16Qur simplified method has some other characteristics worth noting. It does not specifically
account for the wedge between population growth and labor force growth if the proportion of
retirees (or children) in the population is expected to change. A growing unproductive retiree
population should be considered bearish. Many would-be retirees, however, are not financially
prepared for retirement and, willingly or not, will work longer than they originally anticipated,
which contributes to GDP. In addition, in an advanced technological society, an aging
population distribution within the workforce is not all bad! We are accustomed to thinking of
young workers as productive and older workers as unproductive, but this is the case only in a
fairly primitive economy where the primary job description is something like “lift this and put it
over there.” In a technological society, young workers are unproductive—often startlingly so,
earning only the minimum wage—and older workers produce most of the added value and make
the lion’s share of the money. Nevertheless, young workers’ productivity grows quickly and older
workers” productivity grows slowly or shrinks, so the impact of an aging workforce on rates of
change in productivity may be less salutary than the impact on the Jeve/ of productivity.
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On 22 April 2011, the breakeven inflation rate (the yield spread described
above) was 2.60 percent.17 This rate is high by recent standards—it was as low
as 1.5 percent in September 2010—but it is typical of the longer history of the
series. Recent concerns about very high and rapidly growing levels of public
indebtedness (of the U.S. government, of local governments in the United States,
and of non-U.S. governments) have contributed to the increase in inflation
expectations. We subtract 0.2 percent for the inflation risk premium to arrive at
a 2.4 percent compound annual inflation forecast over the next 10 years.18

Expected Repricing. Grinold and Kroner (2002, p. 15, Chart 8)
conducted an analysis of the market’s P/E that led them to include a nonzero
(—0.75 percent per year) value for the repricing term, APE, in Equation 3. At
the time the analysis was conducted (November 2001), the market’s conven-
tional trailing P/E (price divided by one-year trailing earnings) was a lofty 29.7
and the “Shiller P/E” (price divided by 10-year trailing real earnings) was 30.0,
which prompted the authors to conclude that the P/E was likely to decline.1?
(The Shiller P/E is designed to smooth out fluctuations caused by yearly
changes in earnings.) And decline it did.

Today, the situation is different. Figure 5 shows the conventional P/E and
the Shiller P/E of the U.S. market. Today’s conventional P/E of 18.5 is only
modestly higher than the very long-run (1900-2010) average P/E of 15.7, and
it is lower than the more recent long-run (1970-2010) average P/E of 18.9.
The Shiller P/E tells a slightly less favorable story: The current value is 22.4,
compared with an average of 16.3 over 19002010 and 19.2 over 1970-2010.20
Because it averages 10 years of trailing earnings, however, the current Shiller
P/E includes an earnings collapse in 2008—2009 that is almost literally unprec-
edented; even the Great Depression did not see as sharp a contraction in S&P
composite index earnings, although overall corporate profits in 1932 were
negative. (Huge losses in a few large companies, such as those that occurred in
2008-2009, go a long way toward erasing the profits of other companies when
summed across an index.) Only the depression of 1920-1921 is comparable.

Thus, we see no justification for using a nonzero value for the repricing term
in Equation 3. The market’s current level is already reflected in the (low)
dividend yield. To include a repricing term even though the dividend yield
already incorporates the market’s valuation is, theoretically, not double-counting
because the influence of the dividend yield is amortized over an infinite horizon,

17See www.bloomberg.com/apps/quote?ticker=USGGBE10:IND.
18This estimate of the inflation risk premium comes from Hérdahl (2008, p. 31, Graph 2).
19Shiller (2000) describes the Shiller P/E.

20In this section, “current” values are as of December 2010.
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Figure 5. Conventional and Shiller P/Es for the U.S. Equity Market,
1900-2010
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Source: Spreadsheet available at Robert Shiller’s website (www.econ.yale.edu/~shiller/data/ie_data.xls).

whereas our forecast is for only the next 10 years. Thus, if we believe that the
market is mispriced in such a way that it will be fully corrected within 10 years,
a nonzero repricing term is warranted. Although Grinold and Kroner (2002)
argued that the market P/E was too high at that time and would decline at an
expected rate of 0.75 percent per year over the forecast horizon, we think the
market is currently not too high (or too low), and our repricing forecast is zero.

Bringing It All Together

In this section, we estimate the expected total nominal return on equities, as
expressed in Equation 3, using the inputs we derived in the foregoing sections.
We then subtract the 10-year nominal Treasury bond yield to arrive at our
estimate of the ERP over the next 10 years.

Income return (D/P — AS) = 1.78 percent dividend yield
— (0.2 percent repurchase yield net of dilution)
= 1.98 percent.
Capital gain (i + g + APE) = 2.4 percent inflation
+ 1.8 percent real per capita GDP growth
+ 0.85 percent population growth
=5.05 percent.
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Total expected equity return = 1.98 percent + 5.05 percent
= 7.03 percent (rounded to 7 percent)
— 3.40 percent 10-year Treasury bond
on 22 April 201121
= 3.6 percent expected ERP over 10-year Treasuries.

Arithmetic vs. Geometric Mean Forecasts

Our forecasts thus far have been geometric means (rg). To estimate the
equivalent arithmetic mean return expectation (r4) for use as an optimizer
input, we rely on the following approximation:

1 1 o’ 4
+16 ~( +rA)—7. “)

We use standard deviations drawn from 1970 to 2010 because we do not
necessarily expect bond returns to be as placid as they have been recently. Thus,
for the purpose of estimating standard deviations, we include this long period
because it includes the bond bear market of 1970-1980 and the dramatic
subsequent recovery.22 We obtain the following:

Expected arithmetic mean equity total return = 8.59 percent.
Expected arithmetic mean 10-year Treasury bond total return = 3.96 percent.
Difference (expected arithmetic mean ERP) = 4.63 percent.

A limitation of this study is that we use U.S., not global, macroeconomic
data in our estimate of the expected return on the S&P 500. The S&P 500 is
a global index, in that it contains many companies that earn most, or a
substantial share, of their profits outside the United States. Perhaps global
economic growth rates are more relevant to the expected return on the S&P
500 than U.S. growth rates. Future research should examine this possibility.

Assessing the Previous Grinold and Kroner Forecast
Grinold and Kroner (2002) identified three camps of ERP forecasters: “risk
premium is dead,” “rational exuberance,” and “risk is rewarded.” They called the
first two views “extreme” and wished to be counted among the moderate “risk is
rewarded” camp, in keeping with the belief that markets are generally efficient
and that prices, therefore, do not stray far from genuine values for very long.

21This number was obtained from Yahoo! Finance on 22 April 2011.
22Stocks = 17.68 percent; bonds = 9.73 percent (these data are from Aswath Damodaran’s
website, http://pages.stern.nyu.edu/~adamodar, as of 3 June 2011).
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Grinold and Kroner’s (2002) forecast, evaluated over 2002—2011, was too
high. The main problem was the volatile repricing term. They seriously under-
estimated the speed with which the unusually high P/Es that then prevailed
would revert toward their historical mean. In this paper, we forecast a repricing
of zero, consistent with our view that the market is finally, after two bear
markets and two recoveries, roughly fairly priced. Because the repricing term is
noisy, we know that our current forecast is more likely to be too high or too low
than just right when evaluated over the next 10 years. We believe, however, that
we have identified the middle of the range of likely outcomes. Although black
swans, fat tails, and tsunamis are the talk of the day, such large unexpected
events tend to fade in importance as they are averaged in with less dramatic
events over extended periods and the underlying long-term trends reveal
themselves once more.23 We expect moderate growth in the stock market.

The authors thank Antti Ilmanen for his very generous
contribution of a number of different data sources and for his wise counsel.

Paul Kaplan also provided helpful advice and contributed invaluable data.
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Equity Risk Premium Myths
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For the capital markets to “work,” stocks should produce higher returns than
bonds. Otherwise, stockholders would not be paid for the additional risk they
take for being lower down in the capital structure. This relationship should be
particularly true when stocks are compared with government bonds that (osten-
sibly) cannot default. It comes as no surprise, therefore, that stockholders have
enjoyed outsized returns from their investments. When investors collectively
expect an outsized return, as they should relative to bonds or cash, we call this
expectation the “equity risk premium.”

Many of the controversies surrounding the equity risk premium (ERP) are
rooted in semantics: The same term is used for multiple purposes. The ERP
may be based on the difference between two backward-looking rates of return—
which is nof a risk premium because it reflects past returns rather than return
expectations—or on forward-looking return expectations. It may be based on
single-year arithmetic return differences or compounded multiyear geometric
return differences. It may be based on comparisons with cash or with bonds or
with U.S. Treasury Inflation-Protected Securities (TIPS).

In any dialogue on the topic, these semantic differences mean that we may,
unfortunately, be talking past one another. A 1 percent ERP (calculated as an
expected multiyear geometric return difference between stocks and bonds) can
be consistent with a 7 percent ERP (calculated as an expected single-year
arithmetic return difference between stocks and cash at a time when the yield
curve is steep, as it is at this writing), and both can be wholly consistent with a
6.5 percent observed historical excess return (the arithmetic average single-year
difference between stock and cash returns over the past 60 years, which many
observers erroneously label the “equity risk premium”).1

So, perhaps this discussion should begin with definitions—the distinction
between excess returns and the ERP. Because cash yields are inherently short
term and hugely variable whereas forward-looking stock market returns are
inherently long term and rather more stable (the sum of the yield and long-
term expected growth in income is not likely to move more than 1-2 percentage
points in a single year), I prefer to compare expected stock market returns with
the return expectations for forward-looking government bonds or TIPS.

1By convention, I express the equity risk premium as a “percentage” rather than the more accurate
“percentage points” or in basis points.
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Backward-looking excess returns are hugely variable. Over rolling 20-year
spans, the gap between stock and bond market returns—the excess return for
stocks—ranges from +20.7 percent to —10.1 percent per year. Wow! Most of
us would consider 20 years to be a long time span. Yet, few observers would
consider a 20 percent annual risk premium to be reasonable; none would
consider a =10 percent risk premium reasonable.

These historical excess returns also exhibit large negative serial correlation
with subsequent excess returns. Over the past 210 years, the correlation between
consecutive 10-year stock market excess returns over 10-year government bonds
has been a whopping —38 percent. When stocks beat bonds by a wide margin
in one decade, they reversed with reasonable reliability over the next decade.
This correlation is both statistically significant and economically meaningful.

Forecasting the future ERP by extrapolating past excess returns is, there-
tore, fraught with peril. Yet, extrapolating the past is so tempting that much of
the finance community sets return expectations in exactly this fashion. No
wonder our industry got it so wrong at the peak of the technology bubble in
2000: The average corporate pension fund was using an all-time-high 9.5
percent “pension return assumption” for conventional balanced 60 percent
equity/40 percent bond portfolios at a time when bond yields were 6 percent
and the stock market offered an all-time-low 1.1 percent dividend yield! There
may also be a Machiavellian aspect to this “expectation,” in that some pension
plan sponsors may have known the forecasts were too high but used them
anyway to avoid having to increase contributions to their pension plans.

Except when I specifically indicate to the contrary, I use the term “excess
returns” to refer to realized differences between stock market returns and long-
term government bond returns and the term “the ERP” to refer to expected
(forward-looking) long-term differences between stock returns and long bond
market expected returns (geometric or compounded annual rates). Occasion-
ally, I use cash or long-term TIPS rather than long-term government bonds,
but when I do, I acknowledge that I am doing so.

Myths
Over the years, a number of myths related to the ERP have emerged. One of
the most widely “cited” myths is that the ERP is 5 percent. Before discussing
the natural limits for the risk premium, I will explore an array of these ERP
myths and reflect on why we so eagerly embrace myths rather than test them
to objectively gauge their legitimacy.

Take, for example, the myth that the ERP is a static 5 percent. According
to Ibbotson Associates (now Morningstar) data, equity investors earned a real
return of 8 percent and stocks outpaced bonds by more than 5 percent from
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1926 until the early 2000s.2 More recently, these figures have sagged to 6.5
percent and 4.5 percent, respectively. Intuition suggests that investors should
not require such outsized returns in order to bear equity market risk. If we
examine the historical record, neither the 8 percent real return nor the 5 percent
risk premium for stocks relative to government bonds has ever been a realistic
expectation, except at major market bottoms or at times of crisis, such as wartime.

Should investors have expected these returns in the past, and why shouldn’t
they continue to do so? We can break this question into two parts. First, can
we derive an objective estimate of what investors had good reasons to expect in
the past? Second, should we expect less in the future than we have earned in
the past, and if so, why?

The answers to these questions lie in the difference between the observed
excess return and the prospective risk premium. When we distinguish between
past excess returns and future expected risk premiums, the idea that future risk
premiums should be different from past excess returns is entirely reasonable.

Most of the ERP myths take on the character of a classic urban legend—
so seductively plausible that they linger despite overwhelming evidence to the
contrary. Note that most of these myths can be used to rationalize a higher, not
a lower, ERP. No one seems to construct a myth or a fable to explain why we
should expect lower returns!

The myths I examine include the following:

*  Therisk premium is 5 percent and changes little, except perbaps in proportion to
a stock’s beta. Nothing in finance theory requires any such assumption, but
the notion of a large risk premium has been used to justify some truly heroic
growth assumptions when yields or payout ratios have been low.

*  The ERP is static over time, across markets, and across companies. Higher or
lower yields, yield spreads, valuation multiples, and so forth have no bearing
on the ERP. The proponents of this myth argue that constantly changing
yields, spreads, and valuation multiples reflect changing investor expecta-
tions for future growth—in a fashion that offsets the yield, spread, or
valuation changes—leaving the ERP unaltered. Nothing in neoclassical
finance theory, however, suggests that the ERP must be static. Moreover,
behavioral finance observers would emphatically contradict the notion of a
static ERP because risk, risk expectations, and risk tolerance are all nonstatic.

*  The “ERP Puzzle’: Stocks beat bonds by more than they should. If we adhere
to the view that the excess return for stocks should be measured in 10ths
of a percent (10s of basis points), as most utility functions suggest for the
long-term investor, this observation is true. But the ERP Puzzle seems to

2This section is excerpted and amended from Arnott and Bernstein (2002).
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be posed as though 5 percent is the excess return that needs to be explained.
Such a high excess return has not been earned in “normal” markets. In the
absence of gains in valuation multiples, an excess return of 2-3 percent is
more normal, and even that margin seems to be more consistent with high
yields than with the low yields we observe today.

*  Stocks will beat bonds for anyone willing to think long term, which 1s typically
taken to mean 20-30 years or longer. This myth lingers in spite of a 41-year
span (early 1968 to early 2009) in which the returns of ordinary long U.S.
T-bonds eclipsed the S&P 500 Index return. Non-U.S. examples counter
to this myth also abound.

*  When yields and payout ratios are low, stock buybacks can replace the dividend
in a tax-advantaged fashion. However, true buybacks—that is, buybacks
that truly reduce shares outstanding rather than merely recapture shares
issued in a context of management stock option redemption—are much
more the exception than the rule.

*  Stock market earnings grow with GDP. If this myth were true, the expected
return on stocks would match yield plus expected GDP growth. Unfortu-
nately, this enduring myth ignores the fact that the share of corporate
profits in GDP growth consists of the growth in existing enterprises plus
the creation of new enterprises. The “new enterprises” portion is often the
larger component of real GDP growth. Therefore, the ERP is much

smaller than adherents to this misconception expect.

*  Dividends do not really matter. This myth is twofold. First, it involves the
belief that Jower yields are entirely consistent with continued high return and a
high ERP. In an efficient market, investors will accept a lower yield
whenever they are confident that future real growth in earnings will make
up the difference. But overwhelming global evidence suggests a strong
positive link between the dividend yield and both the subsequent real return
for stocks and the subsequent excess return of stocks over bonds.

The second part of this myth is that lower payout ratios lead to faster earnings
growth. The Modigliani and Miller indifference theorem is often used to
justify this view. But M&IM is a theory based on a large array of simplifying

assumptions and, therefore, an approximation of reality.

Both of these instances show that, in reality, dividends do matter.

The 5 Percent Risk Premium

Ibbotson Associates—whose annual data compendium covers U.S. stocks,
T-bonds, and T-bills since January 1926—shows the S&P 500 compounding
through February 2011 at an annual rate of 9.8 percent, versus 5.5 percent for
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long-term government bonds, which is an excess return of 4.3 percent. This
return compounds exponentially with time. Albert Einstein whimsically
declared that compound interest is “the most powerful force in the universe.”
Disregarding inflation, taxes, transaction costs, and fees, a $1,000 U.S. stock
investment in 1926 would have ballooned to $3 million by February 2011,
versus $94,000 for an investment in long-term bonds—a 32-fold difference.

In the 1980s and 1990s, stocks—bolstered by soaring valuation multiples—
compounded at, respectively, 17.6 percent and 18.2 percent per year. As a result,
“Stocks for the Long Run” became the mantra for long-term investing, as well
as the title of a best-selling book by Siegel (2007). This view is now embedded
into the psyche of an entire generation of professional and casual investors, who
ignore the fact that much of that outsized return in the 1980s and 1990s was a
consequence of soaring valuation multiples and tumbling yields. Because most
investors anchor their decisions on personal experience, we have a population
that largely assumes that this long-term 5 percent excess return of stocks over
bonds is their birthright. This view constitutes the “cult of equities.”

Let’s Talk Really Long Term. For those willing to do the home-
work, very long-term stock and bond data exist for the United States. The
picture of the difference between stocks and bonds if we start at 1802 is not
quite as rosy as it is from 1926 to 2010; therefore, this view does not receive as
much attention from the relentlessly optimistic stock sellers of Wall Street.
From 1802 to 2010, U.S. stocks generated a 7.9 percent annual return, versus
5.1 percent for long-term government bonds. So, the realized excess return was
cut to 2.8 percent—a one-third reduction—by including an additional 125 years
of capital market history.

Of course, many observers declare 19th century data irrelevant. A lot has
changed. The survival of the United States as we know it was in doubt during
the first part of the century (the War of 1812), and in the middle stages, we waged
adebilitating civil war. Government bonds were thus not riskless. And by modern
standards, the United States was an emerging market. Citizens lived shorter lives
than now, and the economy was notably short on global trade and long on
subsistence agriculture. Furthermore, three major wars and four depressions—
two roughly comparable to the Great Depression—occurred between 1800 and
1870, a span during which the data on market returns are notably meager.

One could as easily make the case, however, that the 20th century is not
representative either. The 20th century brought great and unexpected fortune
to the United States and its equity markets. The country was not invaded and
occupied by a foreign power, and it did not suffer a government overthrow.
For contrast, consider the return on capital for Russian investors after the
Bolshevik Revolution—a 100 percent loss. Benjamin Graham cautioned on
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the difference between the loss on capital (a drop in price, from which the
investor can recover) and a loss of capital (100 percent loss, from which the
investor cannot recover). Russia’s stock market was not alone in devastating
losses of capital in the 20th century; 2 additional markets of the top 15 in 1900,
Egypt and China, suffered a 100 percent loss of capital; Argentina, Germany
(twice), and Japan (once) came close.

Markets tend to be unkind to those who ignore history, and the severity of
the penalty is highly correlated with our reliance on viewing a span of history
that is too short. The long history of the markets should not be ignored even
when we are dealing with the shorter time horizons of most investment pro-
grams. Even for such “perpetual” institutions as university endowments, the
relevant horizon is only 10-30 years. As Bernstein (1997) commented about 80—
100 years of data, “. . . this kind of long run will exceed the life expectancies of
most people mature enough to be invited to join such boards of trustees” (p. 22).

Nonetheless, the relevant investment span should be long enough that
equity investors will be rewarded for bearing risk, right? Not always! As
displayed in Table 1, trailing returns for stocks have not come close to the excess
returns over bonds that we have all come to expect, even after stocks worldwide
doubled from the lows reached during the global financial crisis that began in
early March 2009. They have not come close in the United States, in the rest
of the developed world, and most assuredly not in the emerging markets.

Where is the wealth creation implied by the long-term Ibbotson data?
Stock market investors took the risk. They rode out every bubble, every crash,
every spectacular bankruptcy and bear market during a 30-year stretch that
finished with a 100 percent gain in two years. How much was their cumulative
excess return for the blood, sweat, and tears spilled with all this volatility?

Through 2010—a splendid span for bonds as yields tumbled for 30 years while

Table 1. Annualized Returns for Stocks over the “Long Run,” for 10, 20,
and 30 Years Ended 2010: Where Is the Reward?

10-Year 20-Year 30-Year

Return Return Return
S&P 500 1.41% 9.14% 10.71%
Ibbotson U.S. long-term government bonds 6.64 8.44 10.18
U.S. equity risk premium -5.23 0.70 0.53
MSCI Europe/Australasia/Far East Index (net) 3.50 5.85
JPM Government Bond Index: Global ex U.S. TR USDa 7.64 7.07
International equity risk premium —-4.14 -1.22

aTR stands for “total return.”

Source: Based on data from Morningstar EnCorr.
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stock market yields followed a less relentless downward course—the cumulative
excess return was only 0.66 percent per year. Indeed, investors who incurred
the ups and downs over the past 10 years have lost money compared with what
they could have earned from long-term government bonds. They have paid for
the privilege of incurring stomach-churning risk. Not only did T-bond inves-
tors sleep better and more over the past 10 years than stock investors, but they
also ate better.

Although recent years have been far from normal, a 30-year stock market
excess return of approximately zero is a slap in the face for the legions of “stocks
at any price” long-term investors. Yet, it is not the first extended drought. From
1803 to 1857, U.S. equities struggled; the stock investor would have received a
third of the ending wealth of the bond investor. For the 1803 investor in U.S.
stocks, the shortfall against the bond investor was only recovered in 1871. These
early U.S. stock market return data are of dubious quality, but the better U.K.
data show a similar trajectory. Most observers would be shocked to learn a 68-
year stretch of stock market underperformance occurred in either country. After
a 72-year run from 1857 through 1929, when stocks outperformed handily in
both the United States and the United Kingdom, another dry spell ensued. From
1929 through 1949, U.S. stocks failed to match bonds. It is the only long-term
shortfall in the Ibbotson time sample until the 40-year period ending in March
2009. Perhaps the spectacular 1950-99 aftermath of the extraordinary period of
history comprising the Great Depression and World War II lulled recent

investors into a false sense of security regarding extended equity performance.

The Odds. Fortunately for the capital markets and equity investors, an
examination of history shows that stocks have a high tendency to outperform
government bonds over 10- and 20-year periods. Figure 1 illustrates rolling 10-
and 20-year “win rates” for equities versus government bonds for Ibbotson data
and data for the whole 1802-2010 period. The Ibbotson time frame confirms
investor behavior in the 30 years since Ibbotson and Sinquefield published their
groundbreaking study (1977). For the vast majority of periods—92 percent for
10 years and almost 98 percent for 20 years—equities outperformed bonds. The
solid consistency goes hand-in-hand with a large average excess return; stocks
beat long government bonds by 4.6 percent per year over this span. But the
longer-term data are much less convincing than the Ibbotson data. Equities
outperformed in 70 percent of the 10-year periods and 84 percent of the 20-year
spans, which is wholly consistent with the smaller 2.7 percent risk premium
earned by stocks over long bonds during this much longer two-century span.
Similar data for other countries indicate that the advantage of equities is even
less reliable there than in the United States.
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Figure 1. Percentage of Time U.S. Stocks Have Outperformed
Long-Term U.S. Government Bonds over Monthly
Rolling Periods
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Odds are still with the equity investor. Odds of 70 percent or 80 percent
are pretty good. In professional basketball, those odds would be average to
above-average free throw percentages. But the relatively small probability of
failure masks the magnitude of a miss. Just as a single missed free throw can
cost a basketball championship, so too can an equity “miss” lead to drastic
consequences, as the past 10 years have shown. Superior equity returns are not
guaranteed, so why does our industry act as if they are? More importantly, why
do investors take all that risk for a skinny equity premium?

We at Research Aftiliates do not expect bonds to beat stocks over the next
10 or 20 years. I offer this brief history lesson to illuminate the fact that the much
vaunted 4-5 percent risk premium for holding stocks is unreliable and a danger-
ous assumption to rely on for future plans. In our view, a more reasonable
assumption would be 2-3 percent, which reflects history excluding the rise in
valuation multiples of the past 30 years. A consideration of today’s low starting
yields, the prospective challenges from our addiction to debt-financed consump-
tion, and headwinds from demographics would put the ERP closer to 1 percent.
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To act as if the past 200 years were fully representative of the future would
be foolish. For one thing, the United States was an emerging market for much
of that period, with only a handful of industries and an unstable currency. In
the past century, we dodged challenges and difficulties that laid waste to the
plans of investors in many countries. Taleb (2007) has pointed out that black
swans—unwelcome outliers that spring up well beyond the bounds of nor-
malcy—are a recurring phenomenon; the abnormal is, indeed, normal. U.S.
stock market history is but a single sample of a large and unknowable population
of potential outcomes.

Peter Bernstein relentlessly reminded us that there are things we can never
know, that prosperity and investing success are inherently “risky” and can
disappear in a flash. Uncertainty is always with us; the old adage puts it
succinctly: If you want God to laugh, tell him your plans. Concentrating the
majority of one’s investment portfolio in one investment category on the basis
of an unknowable and fickle long-term equity premium is a dangerous game of
“probability chicken.”

The Unchanging ERP

An enduring myth is the notion that the ERP should be static across time and
across assets. Why, however, should British Petroleum, struggling to recover
from the largest oil spill in history, command the same risk premium as Apple,
enjoying acclaim for a product line that serves the appetites of the consumer
market with remarkable prescience? BP seems to be riskier than Apple. Should
it not command a higher risk premium (and, therefore, a lower price)? Why
should the broad stock market command the same risk premium when it is
gripped by fear of the apocalypse in the financial services community (as in early
2009) as when optimism is being fueled by a booming economy and a startling
surge in technological innovation (as in early 2000)? The year 2009 felt riskier
than 2000. So, should stocks have broadly commanded a higher risk premium
(and, therefore, alower price) in 2009 than in 2000? Intuitively, the ERP should
obviously vary both across time and across assets.

Many in academia like the simplicity of a fixed risk premium. Simplicity
is a good thing, but recall that Einstein was fond of saying, “Make everything
as simple as possible, but not simpler.” A fixed risk premium is a hypothesis,
not a fact; indeed, it is one of the least defensible hypotheses in the finance
world today. There is no reason to assume a static risk premium. Nothing in
neoclassical finance theory requires a static risk premium, and behavioral
finance essentially insists on a risk premium that varies over time and across
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assets. Indeed, recent developments in neoclassical finance theory have focused
on time-varying and cross-sectional differences in risk premiums.3

A question that emerges from these recent developments in neoclassical
finance is: What’s the difference between an inefficient market and a market in
which the risk premium varies both cross-sectionally and across time? Would
it not be easier to simply dispense with the efficient market hypothesis and
recognize that price equals an invisible fair value plus or minus a mean-reverting
error? Siegel (2006) and Hirshleifer, Glazer, and Hirshleifer (2005) have both
likened the debate about this question to the slow acceptance of Copernican
cosmology in preference to the bizarre epicycles that were needed to defend
Aristotle for more than 1,500 years. Without Copernicus, people could explain
the movement of the planets with considerable precision, but because the basic
pre-Copernican theory was wrong, no one could figure out why. With Coper-
nicus, Newton was able to answer “why.”

The notion that fair value equals price deprives fair value of any indepen-
dent meaning. Moreover, this notion deprives the academic, empirical, and
practitioner communities of a rich opportunity to consider the mathematics and
the practical implications of a world in which price and value differ.

The ERP Puzzle: Less Puzzling Than We Might Think

Academia has been abuzz for most of three decades about the ERP Puzzle:
Stocks have delivered premium returns relative to bonds or cash that are outsized
relative to the return premium that would, in theory, suffice to justify the
incremental risk. Although much of macroeconomics points toward a rational
ERP (for stocks relative to bonds) measured in 10ths of a percent, observed
excess returns over long spans have often been 5 percent or more. Until recently.

An observed excess return of 5 percent is not the same thing as an ex ante
expectation for a 5 percent ERP. For example, if stock market valuation multiples
soar, adding a large unexpected increment to returns, excess returns can soundly
exceed the ex ante ERP. But the opposite can happen just as readily. Indeed, the
opposite was the nature of the past decade: Stock market yields nearly doubled
as bond yields tumbled, fueling both the bleak stock market returns and the robust
real returns for bonds. Yet, despite stocks delivering 700 bps less than long-term

3The capital asset pricing model allowed for cross-sectional differences in expected returns, but
these returns were driven solely by beta. Many extra dimensions seem to be necessary to fit the data;
Fama and French (1992, 1993) explored the joint influence of size and valuation, but a myriad of
other dimensions have appeared in recent years. Campbell and Shiller (1988) opened the door in
the 1980s for time-varying stock market returns; this approach was subsequently extended by Fama
and French (1988). Theoretical explanations were explored by Campbell and Cochrane (1999).
Finally, Cochrane’s (2011) presidential address to the American Finance Association focuses
specifically on the whole issue of time-varying and cross-sectional variation in risk premiums.
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T-bonds, no reframing of the ERP Puzzle has occurred; there has been no
questioning of why the recent risk premium is far /ower than finance theory would
suggest. Evidently, for many observers a history supported by soaring valuation
multiples (and plunging dividend yields) is fair game for bolstering the forward-
looking ERP, while a plunge in valuation multiples (and a huge jump in dividend
yields) should be ignored in setting that same forward-looking ERP.

If the historical norm for the expectational ERP has been roughly half as
large as the observed excess return from that rather special span of 1926—2000,
the ERP Puzzle remains unsolved, but it is a bit less puzzling. If 100 people are
polled on their appetite for equity market risk (I have done this informally many
times), almost everyone will be found to eagerly embrace equity market risk if
they truly believe that they will earn a 5 percent excess return over bonds, on a
long-term compounded basis. That appetite diminishes with a shrinking ERP.
The breakeven point, where half of the 100 people will choose 7oz to hold an
equity-centric portfolio, tends to center on roughly a 2 percent gap or a little
more. That percentage point difference is the same ERP that Bernstein and 1
identified as the historical “normal” ERP in our 2002 article. Hardly anyone
will want an equity-centric portfolio if they truly believe that they will garner
only 1 percentage point more than long bonds or TIPS.

In our polling experiments, I venture to state that we would find almost no
“votes” for accepting equity risk for the few 10ths of a percent incremental return
for stocks that finance theory would justify. No one wants 15 percent annual
volatility (compounding to about 50 percent total volatility over a 10-year span)
if the expected annual return for all the risk is only about 0.5 percent more than
the return for bonds.4

If market inefficiencies are firmly rooted in behavioral finance, it is easier
to close a 2 percent gap than a 4 percent or 5 percent gap. The ERP Puzzle is

considerably less puzzling.

Stocks for the Long Run? Yes, but How Long?

For most people, “slender” is an attractive goal.> For investors, however, a
slender return or a slender risk premium is not at all attractive. For those seeking
investments that are priced to offer material benefits to compensate for risk—
a solid risk premium—bigger is better.

Few serious observers of the capital markets would argue that the future
risk premium for stocks relative to bonds can rival the lofty excess return that
stocks have delivered in the past. In the 85 years covered by the Ibbotson data,
stocks delivered a real return of 6.6 percent, against 2.1 percent for bonds.

4By “total volatility,” I mean 10-year (not annualized) lognormal volatility.
5This section is excerpted and amended from Arnott (2004).
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Terrific! But a big part of this return is attributable to the past increase in the
value that the market attaches to each dollar of earnings or dividends. Most
observers would think subtracting expansion in the valuation multiple would
be reasonable when framing future return expectations.

Using the growth of $100 over time, Figure 2 breaks the total return on
equities into its constituent parts.6 Panel A does so for the 209 years from 1802
to 2010, and Panel B does so for the 85-year span covered by the Ibbotson data.

For the 209-year time span, the total return is 7.9 percent and the
breakdown is as follows:

* 4.9 percent from dividends. Suppose an investor received only the dividend
yield, with no price appreciation, no growth in dividends, and no inflation
contributing to price and dividend growth. Then, the investor’s $100 would
be worth $2.1 million in 2010. Pretty good.

* 1.5 percent from inflation. Suppose an investor participated only in the part
of the capital gain that came from inflation—no income, no growth in
income, and no rising valuation multiples. This investor’s $100 would have
grown to $2,200 by 2010: The cost of living has risen 22-fold, according
to U.S. Consumer Price Index statistics. Of course, the $2,200 would buy
only what $100 would have bought in 1802 (by definition of “inflation”).

* 0.8 percent from real growth in dividends. Suppose an investor gave away his
or her income, experienced no inflation, and did not participate in rising
valuation levels but did participate in the real growth in the dividends from
stocks. This investor would now have $552—after many more than 200
years. That amount is far less than most people would have expected.

* 0.5 percent from rising valuation multiples (hence, falling yields). Suppose an
investor received no income, saw no growth, and suffered no inflation but
did have assets rise with the rise in equity valuation levels. This investor
would have had $100 grow to $265 because dividend yields fell to 35
percent of their 1802 levels [or, viewed in terms of valuation multiples,
price-to-dividend ratios (P/Ds) rose to nearly three times the 1802 levels].
P/Es saw a similar increase.

* 0.2 percent from compounding of the multiple sources of return.

The total return from equities for 1926-2010 is 9.9 percent, and the
breakdown is similar to that in Panel A:

* 4.1 percent from dividends.
* 3.0 percent from inflation.

6Figure 2 updates Arnott (2003).
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Figure 2. Attribution of Stock Market Returns
(lognormal scale)
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* 1.3 percent from real growth in dividends.
* 1.1 percent from rising valuation levels.
* 0.4 percent from compounding.

For the full 209-year span starting in 1802, the 7.9 percent total return
for stocks compares with 5.1 percent for long-term government bonds, giving
us a 209-year excess return of 2.7 percent (net of compounding). Over the 85-
year Ibbotson span, the long-term bond return is 5.2 percent and stock market
excess return is 4.4 percent (again, net of compounding). If we take out the
historical rise in valuation level—0.5 percent and 1.1 percent, respectively—
these excess returns shrink to 2.2 percent for the longer period and 3.3 percent
for the 85-year span.

Details of the impact of a “new normal” (in which GDP growth is impeded
by the triple threat of deficits, debt, and demographics) on the ERP are beyond
the scope of this paper. I would like to observe, however, that as people live
longer and work longer, they have more time to accumulate wealth in antici-
pation of retirement. This phenomenon should lead investors to accept lower
tforward-looking stock and bond market returns and a lower risk premium for
stocks. This phenomenon may be the cause of Japan’s low current yield for both
stocks and bonds and the steady erosion in these yields in the United States. It
may also help explain investors” tolerance of low sovereign yields—even in the
face of steadily escalating debt burdens and escalating fears of eventual defaults.
Apparently, the risk premium should be lower than the historical 2-3 percent
excess return, and a lower risk premium is wholly consonant with lower long-
term return expectations for both stocks and bonds.

Let’s explore the consequences of a slender risk premium. If stocks always
offered a 5 percent risk premium relative to bonds, then no long-term investor
would diversify away from stocks. The arithmetic is compelling. If stocks nor-
mally delivered better returns than bonds by 5 percent per year compounded over
time, the long-term investor would have almost a 95 percent chance of winning
with stocks by the end of a 20-year span. The cult of equities and the notion of
stocks for the long run are predicated on such a lofty risk premium. If the risk
premium is smaller, then the arithmetic quickly becomes drastically less interest-
ing: If the risk premium falls by half, the time required to have high confidence
of winning with stocks quadruples. The arithmetic is simple but powerful.”

Consider a disaster scenario for an investor—the 5th percentile outcome.
Figure 3 shows the 5th percentile relative wealth outcome for various risk
premiums over time. In Panel A, if the difference in returns between stocks and

7T am indebted to André Perold for pointing out that if the risk premium falls by half, the time
required to have high confidence of winning with stocks quadruples.
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bonds is 5 percent and has a volatility of 15 percent, then the 5th percentile
outcome is a 19 percent shortfall of stocks relative to bonds after one year.8
That is, the investor would have a 5 percent chance of stocks underperforming
bonds by 19 percent or more in a year. But over two years, the 5th percentile
outcome is nof another loss of 19 percent after the initial loss of 19 percent.
Because risk expands with the square root of time, the 5th percentile outcome
over two years is 34 percent below the mean. But the mean return has now
grown another 5 percent, to a 10 percent gain. Thus, the 5th percentile outcome
is a loss of only 24 percent over the two years, barely 5 percent worse than the
one-year case.

In fact, if stocks can reasonably be expected to deliver 5 percent more than
bonds, the “worst-reasonable” (or 5th percentile) outcome is that the equity
investor is underwater relative to bonds by 26 percent after five years and never
falls any lower. After five years, the picture becomes brighter. And, after 25
years, the investor has a better than 95 percent chance of winning with stocks,
relative to bonds. In a nutshell, this kind of analysis is the basis for recommend-
ing stocks for the long run.

Unfortunately, some time periods, including the past decade, delivered far
worse outcomes than a mere 26 percent peak-to-trough relative performance
drawdown. If long-term bonds yield 4 percent, an investor needs to get a long-
term return of 9 percent from stocks to get a 5 percent risk premium. If stocks
are yielding 2 percent and if stocks have to return 9 percent, then stocks must
deliver long-term earnings and dividend growth of 7 percent above the dividend
yield. Such performance is a lot to ask. Annual per share earnings growth in
the 20th century (no slacker for growth as centuries go) averaged slightly more
than 4 percent, of which fully 3 percent was inflation.

Suppose earnings growth is only 4 percent, or 3 percent, or 2 percent. These
growth rates, added to a 2 percent dividend yield, will correspond to a (respec-
tive) 6 percent, 5 percent, and 4 percent total return and, therefore, a (respective)
2 percent, 1 percent, and zero risk premium. After 25 years, the 5th percentile
bleak outcome has the equity investor, respectively, 50 percent, 60 percent, and
70 percent behind the bond investor and still headed south. This bad news is
the 5th percentile outcome, but it is well within the realm of possibility.

With smaller risk premiums, the shortfalls can be larger and it takes longer
to recover. For example, Panel B shows that the worst-reasonable outcome for
a 2 percent risk premium reaches about a 50 percent shortfall, and the equity
investor finally has 95 percent confidence that stocks will beat bonds in 150

8The 5th percentile is 1.6 standard deviations below the mean. The standard deviation of 15
percent times 1.6 results in a 5 percent chance of having stocks perform 24 percent below this 5
percent mean outperformance, for a shortfall of 19 percent relative to bonds.
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years. This point is also about the time that the worst-reasonable outcome with
a 1 percent risk premium hits its low point, at 77 percent less wealth than the
bond investor has. At this risk premium, the equity investor is still way behind
bonds after 200 years in the 5 percent outcome.

In short, stocks work for the long run if the risk premium is large. But the
“normal” risk premium over the past two centuries has been shown to be about
2.4 percent (Arnott and Bernstein 2002) and, if the same technology is used as
in the 2002 paper, would be about 1.4 percent today. If the long-term average
of 2.4 percent is right, then 100-year investors can expect their stocks to beat
their bonds with 95 percent confidence. If the current risk premium is lower
than 2.4 percent, the investor will need a longer horizon to have this much
confidence in the superiority of the stock holdings.

Naturally, if the investor is willing to settle for a 60 percent likelihood of
success, the span needed to wait for success is considerably shorter. But the
myth is that a reasonable span for patient investors is all that is needed for stocks
to assuredly outpace bonds. This myth is simply untrue unless stocks are priced
to deliver a large risk premium relative to bonds.

The Myth of Buybacks

The bull market of the 1990s was built largely on a foundation of two immense
misconceptions.? Investors were told the following:

1. With the coming of the technology revolution and a “new paradigm” of
low payout ratios and internal reinvestment, earnings will grow faster than
ever before. Real growth of 5 percent will be easy to achieve.10

2. When earnings are not distributed as dividends and not reinvested into
stellar growth opportunities, they are distributed back to shareholders in
the form of stock buybacks, which are a vastly preferable way of distributing
company resources to the shareholders from a tax perspective.11

The vast majority of the institutional investing community has believed these

untruths and has acted accordingly. Whether these myths are lies or merely

errors, they are serious and demand scrutiny. Let’s examine reinvestment first.

9This section is excerpted and amended from Bernstein and Arnott (2003).

10Like the myth of Santa Claus, this story is highly agreeable but is supported by neither
observable current evidence nor history. Asness and I debunked this idea in a 2003 article (Arnott
and Asness 2003). The work of Miller and Modigliani (1961) is often used as theoretical
justification for this claim, although their capital equivalence theorem makes a typical array of
simplifying assumptions (market efficiency, no taxes, free trading, etc.) not found in the real
world. Furthermore, their work applies cross-sectionally.

11Bernstein and I demonstrated that stock repurchases rarely exceed new share issuance. The
norm appears to be a “Two Percent Dilution” (Bernstein and Arnott 2003).
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Figure 3. The Arithmetic of Long-Term Returns
in the United States: 5th Percentile
Relative Wealth Outcomes vs. Equity
Risk Premiums
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I would not dispute the attractions of stock buybacks. They are a tax-
advantaged way to provide a return on shareholder capital, particularly when
compared with dividends, which are taxed twice. Buybacks have enormous
appeal. Contrary to popular belief, however, apart from brief spans in the 1980s
and the latest decade, they have not occurred to any meaningful degree in the
past 85 years.

I suggest a simple measure of net new issuance—namely, the ratio of the
proportionate increase in market capitalization to the proportionate increase in
price. For example, if over a given period the market cap increased by a factor
of 10 and the cap-weighted price index increased by a factor of 5, then 100
percent net share issuance has taken place in the interim.

This relationship has the advantage of factoring out valuation changes and
splits because they are embedded in both the numerator and denominator.
Furthermore, it holds only for universal market indices, such as the CRSP Cap-
Based Portfolio indices 1-10, because less inclusive indices can vary the above
ratio simply by adding or dropping securities. Figure 4 shows the growth of
$100.00 in total market cap and in the price of the CRSP 1-10. Note that even
the CRSP data can involve adding securities: CRSP added the American Stock
Exchange in 1962 and NASDAQ stocks in 1972.

Figure 4. Growth of U.S. Stock Prices and Capitalization,
1926-2010
(lognormal scale)
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An initial public offering (IPO) or a secondary equity offering (SEO) dilutes
investors in the broad index. A buyback that reduces a company’s outstanding
float increases existing shareholders’ ownership of the company. A buyback that
merely offsets management stock option redemption—a common so-called
buyback—is a wash; it does not change the float, so it is not a true buyback.

Note in Figure 4 how market cap slowly and gradually pulls away from
market price. The gap does not look large in this figure, but by the end of 2010,
the U.S. market cap index had grown 567-fold whereas the price index had
grown only 101-fold. The reason for this discrepancy is simple: 82 percent of
today’s stock market consists of businesses that did not exist in 1925. For every
share of stock extant in 1926, there are now 5.65 shares. These data imply net
new share issuance at an annualized rate of slightly more than 2 percent per year.

To give a better idea of how this phenomenon has proceeded over the past
85 years, Figure 5 shows a plot of a dilution index, defined as the ratio of
capitalization growth to price index growth. (The adjustment for the stock
additions of 1962 and 1972 is evident in Figure 5, where the dilution ratio was
held constant for the two months during which the shifts took place.) Figure 5
traces the growth in the ratio of (1) the total capitalization of the CRSP 1-10
to (2) the market value—weighted price appreciation of these same stocks. The
fact that this line rises nearly monotonically shows clearly that new share
issuance almost always sharply exceeds stock buybacks. The notable exceptions
are in the late 1980s, when buybacks outstripped new share issuance, and in the
mid-2000s, when a flurry of demand from shareholders for buybacks occurred.
That stock buybacks were an important force in the 1990s is simply a myth.
The belief that stock buybacks were happening at an unprecedented pace may
have been an important force, however, in the bull market of the 1990s.

Figure 6 shows the rolling 1-, 5-, and 10-year growth in the aggregate
supply of equity capital; hence, dilution of an index affects investors’ ownership
of the market portfolio. Keep in mind that every 1 percent rise in equity capital
is a 1 percent rise in market capitalization in which existing shareholders did
not (and could not) participate. Except for the 1980s, the supply growth was
essentially never negative even on a 1-year basis. How the myth of stock
buybacks gained traction after the 1980s is clear; it was such a pervasive pattern
in those years that even the 10-year average rate of dilution briefly dipped
negative. But then, during the late 1990s, stock buybacks were outstripped by
new-share issuance at a pace that was exceeded only in the IPO binge of 1926~
1930. This surge in the supply of new stock is evident whether we are looking
at net new-share issuance on a 1-, 5-, or 10-year basis. A recent, 2005-2007,
spate of buybacks brought back the illusion that stock buybacks are a normal
means by which management rewards shareholders in a tax-advantaged fashion.
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Figure 5. CRSP U.S. Market Capitalization/Price, 1926-2010
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Figure 6. Annualized Rate of Shareholder Dilution in the
United States, 1935-2010
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Those who argue that stock buybacks will allow future earnings growth
to exceed GDP growth can draw scant support from history. Could buybacks
be large enough to be an important complement to dividends as a means of
rewarding shareholders? Of course. Enormous earnings growth, far faster
than real economic growth, did occur from 1990 to 2000. But much of this
earnings growth was dissipated through shareholder dilution in the form of
IPOs and SEOs.

Expected stock returns would be highly agreeable if dividend growth, and
thus price growth, proceeded at the same rate as aggregate economic growth,
or better. Unfortunately, this growth does not occur: Comparing the Dimson,
Marsh, and Staunton (2002) 20th century dividend growth series with aggre-
gate U.S. GDP growth, we find that even in nations that were not savaged by
the century’s tragedies, dividends grew, on average, 2.3 percent more slowly
than the GDP. Similarly, by measuring the gap between the growth of market
capitalization and share prices in the CRSP database, we find that between
1926 and the present, a 2.3 percent net annual dilution occurred in the
outstanding number of shares in the United States.

Thus, two independent analytical methods point to the same conclusion:
In stable nations, net annual creation of new shares is roughly 2 percent, which
is the “2 percent dilution” that separates long-term economic growth from long-
term per share dividend, earnings, and share price growth.

The Mythical Link of GDP Growth and Earnings
Growth

Over the past two centuries, common stocks have provided a sizable excess
return to U.S. investors: For the 200 years from 1802 through 2001, the returns
for stocks, bonds, and bills were, respectively, 7.9 percent, 5.2 percent, and 4.2
percent. In the simplest terms, the reason is obvious: A bill or a bond is simply
a promise to pay interest and principal, and as such, its upside is sharply limited.
Shares of common stock, however, are a claim on the future dividend stream
of the nation’s businesses. The ever increasing fruits of innovation-driven
economic growth accrue only to the shareholder, not the bondholder.

Viewed over the decades, this powerful economic engine produces remark-
ably even growth. Figure 7 plots the real GDP of the United States since 1800.
The economy, as measured by real GDP, has grown 1,300-fold since 1800,
averaging about 3.5 percent per year. The long-term uniformity of economic
growth is both a blessing and a curse. It is reassuring to know that real U.S. GDP
has doubled every 20-odd years, partly on the basis of a rapidly growing popula-
tion. But the data are also a dire warning to those predicting rapid acceleration
of economic growth from the computer and internet revolutions. Such
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Figure 7. Growth in U.S. Real GDP, Real per Capita GDP, Real
Stock Price Return, Real Earnings, and Real Dividends
(lognormal scale)
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Source: Based on data from CRSP, Morningstar (Ibbotson), Robert Shiller, and
William Schwert.

extrapolations of technology-driven increased growth are painfully oblivious to
the broad sweep of scientific and financial history in which innovation and change
are constant; they are neither new to the current generation nor unique. The
technological advances of the 1990s register barely a blip on the long-term history
shown in Figure 7; the travails of the past decade are far more noticeable.

The impact of recent advances in computer science pales in comparison
with the technological explosion that occurred between 1820 and 1855. This
earlier era contained the deepest and most far reaching technology-driven
changes in everyday existence in human history. These changes profoundly
affected the lives of those from the top to the bottom of society in ways that
can scarcely be imagined today.

At a stroke, the speed of transportation increased tenfold and communi-
cations became almost instantaneous. Until 1820, people, goods, and informa-
tion could not move faster than the speed of a horse. Within a generation,
journeys achieved an order-of-magnitude less time, expense, danger, and
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discomfort because of steam, canals, and the railroad; important information
that had previously required the same long journeys—taking weeks or
months—could be transmitted instantaneously by telegraph.

Put another way, the average inhabitant of 1815 would have found the
world of 40 years later incomprehensible, whereas a person transported from
1971 to 2011 would be duly impressed by our technological advances but would
have little trouble understanding the intervening changes in everyday life (and
would be shocked that we have not revisited the moon in 40 years!). From 1815
to 1855, the U.S. economy grew eightfold, whereas in the past 40 years, it has
grown barely 150 percent.12

The relatively uniform increase in GDP is matched by a similar uniformity
in the growth of corporate profits. A direct relationship has existed between
aggregate corporate profits and GDP since 1871, the earliest market earnings
data that anyone has assembled for U.S. stocks. Therefore, shouldn’t stock
prices have grown at the same rate? The problem is that per share earnings and
dividends keep up with GDP only if no new shares are created. Unfortunately,
entrepreneurial capitalism has a dilution effect; it creates new enterprises and
new stock in existing enterprises so that per share earnings and dividends grow
considerably more slowly than the economy, as Figure 7 shows.

In fact, as Figure 7 shows, since 1871, real stock prices have grown at 1.8
percent per year, versus 3.4 percent for real GDP. Furthermore, the true degree
of “slippage” is much higher because one-third of the rise in real stock prices after
1871 was the result of a substantial upward revaluation (increase in the P/E or
P/D). The highly illiquid industrial stocks of the post-Civil War period rarely
sold at much more than 10 times earnings and often sold for multiples of only 3
to 4 times earnings. Those stocks gave way to the instantly and cheaply tradable
common shares, priced many times more dearly, that we see today.

Note also in Figure 7 that real per share prices, earnings, and dividends
grew at a pace similar to that of per capita GDP (with some slippage associated
with the “entrepreneurial” stock rewards to management). Indeed, since 1871,
these growth rates have been 1.8 percent for real per share prices, 1.4 percent
for earnings, 1.1 percent for dividends, and 1.9 percent for GDP. Why should
these rates be so tightly linked? Per capita GDP is a measure of productivity
(with slight differences for changes in the workforce, hours worked, and so
forth). And aggregate GDP per capita must grow in reasonably close alignment
with productivity growth. Productivity growth is also the key driver for per
capita income growth and for per share earnings and dividends. Accordingly,

120f course, much of the growth in earlier GDP was driven by population growth, especially in
the 1815-55 span. Still, per capita real GDP doubled in 1815-1855 but rose only by slightly
more than 60 percent in the past 40 years.
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any difference in the growth rates of GDP and the other three measures will
mean that capital is deriving outsized benefits from productivity growth relative
to labor (and vice versa). If share prices, earnings, and dividends grow faster
than productivity, return on labor migrates to return on capital; if slower by a
margin larger than the value of stock awards to management, then the economy
is migrating from rewarding capital to rewarding labor. Either way, such a
change in the orientation of the economy cannot continue indefinitely. The
migration of returns to capital is corrected by a labor backlash; the migration
of returns to labor by a flight of capital.

This observation has sobering implications at a time when corporate profits
are near an all-time record high share of GDP and wages are near an all-time
low share, as was the case in 2007 and again in 2011. Any student of market
history will see that mean reversion is a powerful force in the interplay between
these measures.

Is the United States unique? In their book Triumph of the Optimists,
Dimson, Marsh, and Staunton (2002) tracked stock, bond, and cash returns
over the previous century in 16 countries. I compared dividend growth, price
growth, and total return with data on GDP growth and per capita GDP growth
for the 16 countries covered by Dimson et al. (2002) in the 20th century. The
GDP data come from Maddison’s (2001) world GDP survey for 1900-1998
and the International Finance Corporation for 1998-2000. For the average
country, there is a startling gap of 3.3 percent between dividend growth and the
growth rate of aggregate GDP. For per capita GDP growth, there is still a 2.4
percent annual shortfall between dividend growth and per capita GDP growth.
In the 2010 update of the Dimson et al. study, the results changed little.

The 20th century was not without turmoil. In our 2003 study, Bernstein
and I divided 16 nations (see Bernstein and Arnott 2003) into two categories
according to the degree of devastation visited upon them by the era’s calamities.
One group included countries that suffered substantial destruction of their
productive physical capital at least once during the century; the other group
did not. The nine nations in the first group were devastated in one or both of
the world wars or by civil war. The remaining seven suffered relatively little
direct damage.

For the nations that were devastated during the world wars or revolutions,
the good news is that their economies repaired the devastations by the end of
the 20th century. They enjoyed overall GDP growth and per capita GDP
growth that rivaled the growth of the less scarred nations. The bad news is that
the same cannot be said for per share equity performance. A slippage of 4.1
percentage points occurred between the annual growth rates of their economies
and per share corporate payouts.
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In the fortunate group—those untroubled by war, political instability, and
government confiscation of wealth—we nevertheless found, on average, dividend
growth 2.3 percentage points less than GDP growth and 1.1 percentage points
less than per capita GDP growth. These results are similar to the 2.7 percent and
1.4 percent figures observed in the United States during the 20th century.

Why Does the Finance Industry Think Dividends
Don’t Matter?

Two misconceptions about the ERP that I stated in the opening are linked to
the prevailing view that dividends aren’t especially important. Respected aca-
demics have suggested the following:

1. Ifdividend yields are below historical norms, the market is clearly expecting
faster future growth. (With this circular logic, we might as well buy at any
valuation multiple because our buying creates still higher multiples and the
resulting lower yields will imply even faster future growth.)

2. If payout ratios are below historical norms, the retained earnings will be
reinvested in projects that will lead to faster future growth. (M&M are thus
invoked. If that shortcut is sound, why not encourage management to retain
all of the earnings? After all, the massive technological investments be-
tween 1998 and 2001, which were funded out of retained earnings, certainly
must have led to a major step-up in subsequent earnings growth rates.)

A careful examination of the data provides no support for this intertemporal
interpretation of M&M. Miller and Modigliani (1961) developed a brilliant
thesis proving that dividend policy and structural debt/equity decisions do not
matter so long as investors are rational, markets are efficient, there are no taxes,
management operates in the best interests of the shareholders, bankruptcy costs
are ignored, and so forth. These arguments seem to be tacitly based on the notion
that because our “best” finance models (those that most accurately explain and
predict phenomena) rely on certain assumptions, the assumptions must also be
right. Even the best finance theories and models, however, rely on assumptions
that are deliberate simplifications of the real world. Accordingly, even M&M’s
assumptions must be considered approximations of the real world.13

13Paul Samuelson said much the same: “Only the smallest fraction of economic writings,
theoretical and applied, has been concerned with the derivation of gperationally meaningful
theorems. In part at least, this has been the result of the bad preconception that economic laws
deduced from a priori assumptions possessed rigor and validity independently of any empirical
human behavior. But only a very few economists have gone so far as this. The majority would have
been glad to enunciate meaningful theorems if any had occurred to them.” (Samuelson 1947, p. 3)
[Italics in the original.]
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When we approach the models, we can rely on common sense. Because the
models are based on certain assumptions, we can examine the validity of those
assumptions before we accept the dictates of the models as “truth.”

Bond yields are accepted as the dominant factor in setting bond return
expectations, but dividend yields (and, often, even earnings yields) are seen as
secondary to growth in setting equity return expectations. Yet, overwhelming
global evidence suggests a strong positive link between the dividend yield and
both the subsequent real return for stocks and the subsequent excess return of
stocks over bonds. It is a myth that in an efficient market investors will accept a
lower yield whenever they are confident that future real growth in earnings will
make up the difference. It is a myth that in an efficient market investors will not
care about payout ratios because retained earnings make up for the deferred
income in the form of more rapid growth; that is, lower dividends now mean
higher ones later. These enduring myths lead to complacency about the ERP.

Conclusion: Why These Enduring Myths?

Why do we so readily accept forecasts based on extrapolating the past? If bond
yields fall from 8 percent to 4 percent, and the bonds thereby deliver a 12 percent
annualized return (including capital gains), should we assume 12 percent as a
tuture bond return? Of course not! The capital gains that pushed the 8 percent
yield up to a 12 percent return are nonrecurring. Should we “conservatively”
assume a bit less than the historical 12 percent return—say, 10 percent—in
recognition that yields are down? Of course not; the yield is 4 percent! So, the
expected return is also 4 percent. Yet, much of our industry, with an assist from
assorted academic luminaries, is wedded to forecasting equity returns by extrap-
olating past returns.

Returns are, for the most part, a function of simple arithmetic. For almost
any investment, the total return consists of yield, growth, and multiple expan-
sion or yield change. For bonds, the growth is simple: Fixed income implies
zero growth. For high-yield or emerging market debt, growth is negative
because of the occasional defaults. For stocks, based on a long history, growth
tends to be around 1 percentage point above inflation.

The 7 percent real stock market returns of the past 78 years consist of
roughly 4.3 percent from dividend yield, slightly more than 1 percent from real
dividend growth, and 1.5 percent from multiple expansions. We cannot expect
7 percent in the future because we cannot rely on expansion of the multiple.
Most observers would, at a minimum, subtract multiple expansions from future
return expectations. Now, the return is down to about 5.5 percent. The current
dividend yield, however, is only 1.6 percent, not 4.3 percent, which takes the
real return down to around 2.5 percent to 3 percent. And that is without any

96 ©2011 The Research Foundation of CFA Institute



Equity Risk Premium Myths

“mean reversion” toward historical valuation levels. Much of our industry seems
to prefer forecasting the future by extrapolating the past, however, because
doing so produces a higher number.

Why is a low (even negative) risk premium considered shocking? Nothing
assures a positive risk premium. Only finance theory (with numerous assump-
tions) suggests that this situation is not possible. But finance theory also posits
that rational investors shun lotteries and casinos. Outside of finance theory, a
temporary negative risk premium should be possible.

Should equity provide a positive risk premium relative to bonds? Of course.
Is it written into contract law for any assets we buy? Of course not. In the long
run, the market must adjust to provide a positive expected risk premium. But
the adjustment to a positive rationally expected risk premium may be painful.
A5 percent risk premium is often taken as fact, but it is only a hypothesis and,
many times, an ill-reasoned one.

Even the most aggressive, intellectually honest forecasts of long-term
earnings or dividend growth assume GDP growth as an upper bound. Growth
in the portion of GDP represented by corporate profits comes from the growth
of existing enterprises and the creation of new enterprises. Stock market
investments allow investors to participate in the former but not the latter.
Because more than half of real GDP growth comes from entrepreneurial
capitalism, real earnings and dividends should collectively grow a bit under half
the rate of economic growth.

Nevertheless, consensus long-term earnings growth estimates routinely
exceed sustainable GDP growth. The current consensus growth rate for earnings
on the S&P 500, according to the Zacks Investment Research survey, is 10
percent, which, if we assume a consensus inflation expectation of 2-3 percent,
corresponds to 7—8 percent real growth. Real earnings growth of 8 percent is six
times the real earnings growth of the past century, however, and three times the
consensus long-term GDP growth rate. This growth is not possible.

GDP growth, less the economic dilution associated with entrepreneurial
capitalism, basically defines sustainable growth in per share earnings and
dividends. Accordingly, it is hard to imagine that stocks offer a positive risk
premium when they are yielding far less than TIPS. Yet, in December 1999
and January 2000, stock market yields were a scant 1.1 percent whereas the
TIPS yield was 4.4 percent. Earnings and dividends on stocks would have
needed to grow at 3.3 percent per year (triple the real growth rate of the prior
century) for stocks to merely match the total return of TIPS. I believe a negative
risk premium (at least for the broad stock market averages relative to TIPS)

existed at the beginning of 2000.
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Many market observers would agree that the cult of equities and reliance
ona5 percent ERP were the most damaging errors in the institutional sponsor
community in the past quarter century. Shouldn’t our industry, as a matter
of course, question aggressive, unsustainable growth forecasts before acting
on them?

Why do we accept rising return expectations in a rising market? In 1982,
at a time when stock yields were 5 percent and both earnings yields and bond
yields were in the low teens, the average pension return assumption was barely
6 percent. In 2000, the average pension return assumption had risen to approx-
imately 9.5 percent, even though stock dividend yields and bond yields were
down by, respectively, 4 percentage points and 8 percentage points. When
markets fell in 20072009, we began to see pension return assumptions drifting
downward again!

Siegel (2007) recognized that this mean reversion reduces the risk of
equities for the long-term investor. A puzzle that he does not acknowledge is
that, following the largest equity revaluation in history in 1982-2000, mean
reversion might exact consequences in the form of reduction of future returns.

Too often, analysts rely on finance theory as a shortcut to easy answers. We
point to M&M to reassure ourselves that 70 percent or even 100 percent
earnings retention is fine because the retained earnings are surely being used to
fund innovations that will lead to unprecedented future growth. We point to
the capital asset pricing model (CAPM) to compute expected rates of return
and to assess the alphas of our strategies. But none of these remarkable models
and theories fully capture reality. Behavioral finance, the principal rival to the
models of neoclassical finance theory, helps us understand how human frailties
can create the very market behaviors that classical finance theory seeks to explain
away, but behavioral finance does not help us decide how to profitably invest.

Our industry, in both the academic and the practitioner communities, is
too complacent. Too many people say, “Assuming this, then we can decide
that.” Too few are willing to question their basic assumptions. As fiduciaries,
we owe it to our clients to be less accepting of dogma and more willing to explore
the implications of errors in the root assumptions of finance theory. These basic
assumptions often fail when they are tested. Failing assumptions are not bad,;
indeed, that is where the profit opportunities can be found.

If finance theory assumes that markets are efficient and behavioral finance
suggests that markets are not efficient, do we discard the less convenient theory?
Isn’tit better to recognize elements of truth in seemingly incompatible theories?
Economics is not physics. Classical finance and behavioral finance can both be
partially correct. If we recognize this possibility, we gain a rich understanding
of the markets in which we seek our clients’ profits and our livelihood.

98 ©2011 The Research Foundation of CFA Institute



Equity Risk Premium Myths

REFERENCES

Arnott, Robert D. 2003. “Dividends and the Three Dwarfs.” Financial Analysts Journal, vol. 59,
no. 2 (March/April):4-6.
. 2004. “The Meaning of a Slender Risk Premium.” Financial Analysts Journal, vol. 60,
no. 2 (March/April):6-8.

Arnott, Robert D., and Clifford S. Asness. 2003. “Surprise! Higher Dividends = Higher Earnings
Growth.” Financial Analysts Journal, vol. 59, no. 1 (January/February):70-87.

Arnott, Robert D., and Peter L. Bernstein. 2002. “What Risk Premium Is ‘Normal’?” Financial
Analysts Journal, vol. 58, no. 2 (March/April):64-85.

Bernstein, Peter. 1997. “What Rate of Return Can You Reasonably Expect... or What Can the
Long Run Tell Us about the Short Run?” Financial Analysts Journal, vol. 53, no. 2 (March/
April):20-28.

Bernstein, William J., and Robert D. Arnott. 2003. “Earnings Growth: The Two Percent
Dilution.” Financial Analysts Journal, vol. 59, no. 5 (September/October):47-55.

Campbell, John Y., and John H. Cochrane. 1999. “By Force of Habit: A Consumption-Based
Explanation of Aggregate Stock Market Behavior.” Journal of Political Economy, vol. 107, no. 2
(April):205-251.

Campbell, John Y., and Robert J. Shiller. 1988. “The Dividend-Price Ratio and Expectations of
Future Dividends and Discount Factors.” Rewiew of Financial Studies, vol. 1, no. 3
(Autumn):195-228.

Cochrane, John H. 2011. “Presidential Address: Discount Rates.” Journal of Finance, vol. 66,
no. 4 (August):1047-1108.

Dimson, Elroy, Paul Marsh, and Mike Staunton. 2002. Triumph of the Optimists: 101 Years of
Global Investment Returns. Princeton, NJ: Princeton University Press.

.2010. Global Investment Returns Yearbook 2010. Zurich: Credit Suisse Research Institute.

Fama, Eugene F., and Kenneth R. French. 1988. “Dividend Yields and Expected Stock Returns.”
Journal of Financial Economics, vol. 22, no. 1 (October):3-25.

. 1992. “The Cross-Section of Expected Stock Returns.” Journal of Finance, vol. 47, no. 2
(June):427-465.

. 1993. “Common Risk Factors in the Returns on Stocks and Bonds.” Journal of Financial
Economics, vol. 33, no. 1 (February):3-56.

Hirshleifer, Jack, Amihai Glazer, and David Hirshleifer. 2005. Price Theory and Applications:
Decisions, Markets, and Information. Cambridge, U.K.: Cambridge University Press.

Ibbotson, Roger G., and Rex A. Sinquefield. 1977. Stocks, Bonds, Bills, and Inflation: The Past
(1926-1976) and the Future (1977-2000). Charlottesville, VA: The Financial Analysts
Research Foundation.

Maddison, Angus. 2001. The World Economy: A Millennial Perspective. Washington, DC:
Organisation for Economic Co-Operation and Development.

©2011 The Research Foundation of CFA Institute 99



Rethinking the Equity Risk Premium

Miller, Merton, and Franco Modigliani. 1961. “Dividend Policy, Growth, and the Valuation of
Shares.” Journal of Business, vol. 34, no. 4 (October):411-433.

Samuelson, P. 1947. Foundations of Economic Analysis. Cambridge, MA: Harvard University Press.
Siegel, Jeremy J. 2006. “The ‘Noisy Market Hypothesis.” Wall Street Journal (14 June):A14.

. 2007. Stocks for the Long Run: The Definitive Guide to Financial Market Returns & Long
Term Investment Strategies. 4th ed. New York: McGraw-Hill.

Taleb, Nassim. 2007. The Black Swan: The Impact of the Highly Improbable. 1st ed. New York:

Random House.

100 ©2011 The Research Foundation of CFA Institute



Time Variation in the Equity Risk
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The equity risk premium (ERP) refers to the (expected; sometimes, realized)
return of a broad equity index in excess of some fixed-income alternative. In
the past decade, a dramatic shift has occurred in what is considered to be the
best source of information about the future ERP: Is it historical average returns
or forward-looking valuation indicators?

*  Academics and practitioners alike used to think that the ERP is constant
over time, in which case the future premium would best be estimated from
the long-run average of the realized excess return. If the historical realized
outperformance of stocks over bonds was 6 percent, for example, 6 percent
would also be the best forecast for the future. Such a rearview-mirror
perspective makes the ERP seem especially high at the end of each long
bull market, just when market valuation ratios are abnormally high.

*  The recent roller-coaster experiences in markets, as well as theoretical and
empirical lessons, have converted many observers to the belief that expected
returns and premiums vary over time. If so, then past average returns are a
highly misleading indicator of future returns. Forward-looking valuation
indicators are better and may provide useful timing signals. Low dividend
yields or low earnings yields (or their inverse, high price-to-earnings ratios)
are now seen as a sign of low prospective stock market returns in just the
same way that low bond yields and narrow yield spreads are interpreted as
a forecast of low returns in fixed-income markets. This forward-looking
logic would have guided investors well during the low equity market yields
of 2000 and high market yields of early 2009.

This shift in opinion can also be described as a change in the perceived
information in market yields (valuation ratios). Does a low dividend yield in
the equity market predict low future returns (reflecting low required risk
premiums or investor irrationality) or high future cash flow growth (reflecting
growth optimism)? The answer must be one or the other—or some combination
of the two. Empirical research has shown that low dividend yields tend to
precede subpar market returns rather than above-average growth. In January
2011 in Denver, John Cochrane of the University of Chicago, in the American
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Finance Association’s presidential address (see Cochrane 2011), argued that a
100 percent reversal had occurred in academic thinking on this question in the

past 20-30 years. Cochrane explained the following:

The ERP is no longer thought to be constant over time. All time variation
in market valuation ratios was once thought to reflect changing growth
expectations (with an unchanging ex ante required risk premium), but now
all such variation is thought to reflect changing required returns.

*  All expected return variation across stocks was thought to reflect stocks’
differing betas. Now, the beta is thought to explain none of the cross-
sectional variation in expected returns.

Not all academics agree. Some harbor doubts about return predictability
and argue that the evidence against a constant risk premium is limited. For
example, variation in the ERP could be sample specific or reflect subtle
econometric problems in predictability regressions.] And those who agree that
expected returns vary over time have a follow-up debate over whether this time
variation reflects rational drivers (such as wealth-dependent risk aversion),
varying amounts of risk in the market, or investor irrationality.

Practitioner thinking has experienced similar shifts. Many investors have
become open to the idea of market timing since the decade of boom-to-bust
cycles, when forward-looking valuation indicators turned out to give decent
forecasts. Yet, even if a time-varying ERP reflects a general tendency for
investor risk aversion to rise in bad times, the typical investor should not
necessarily become a contrarian market timer. As many investors found out in
2008, their risk appetites fell at least as fast as their wealth, so they did not feel
inclined to jump at the bargains (low market valuations, high expected returns).
Investors with a longer horizon or relatively stable risk preferences may well be
the more natural buyers when such contrarian opportunities arise. Even for
them, however, exploiting high expected returns is not easy because no one
knows when the market will hit bottom—until after the fact.

Before we turn to forward-looking market analysis, consider the historical
equity market performance over the past 111 years shown in Table 1. The
geometric average excess return of stocks over long-term government bonds has
been more than 4 percent in the United States but a bit lower in the rest of the
world. (The excess returns would be higher if stocks were compared with short-
dated U.S. T-bills or if arithmetic averages were used.) Equities have outper-
formed bonds in all of the markets Dimson, Marsh, and Staunton (2011)
studied. The 20th century may have been especially favorable, however, for
stocks versus bonds; the return gap for the 19th century was less than 1 percent
in the United States.

1Typical is the debate between Welch and Goyal (2008) and Campbell and Thompson (2008).
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Table 1. Compound Annual (Geometric) Equity Returns and
ERPs, 1900-2010

Real Equity ERP over Long-Term
Market Return U.S. Government Bonds
United States 6.3% 4.4%
World ex-U.S. (in $) 5.0 3.8
World (in $) 5.5 3.8
Range among 19 markets 2.0-7.4% 2.0-5.9%

Source: Dimson, Marsh, and Staunton (2011).

My favorite valuation ratio for the equity market is the inverse of the
“Shiller P/E10,” which Yale Professor Robert Shiller conveniently updates each
month on his website.2 Because one-year earnings may be too volatile and
cyclical for accurate comparisons, Shiller compares today’s market prices with
smoothed (10-year averages of real) earnings. Figure 1 compares this ratio,
which I'll henceforth call the “real E10/P” or just “E10/P,” with the real long-
term Treasury yield from January 1900 to February 2011.3 The solid line
correctly predicted high prospective returns for equities in the early 1920s, the
1930s, the 1980s, and more recently in late 2008—2009. Similarly, it captured
the low prospective returns in 1929 and 2000, both in stand-alone equity
investments and relative to bonds.

Framework to Anchor the Debates

The gap between the two lines in Figure 1 is roughly the forward-looking ERP.
Yet, strictly speaking, the Shiller earnings yield equals the ex ante real return
for equities only under fairly stringent conditions. The dividend discount model
(DDM) provides a cleaner conceptual framework than the Shiller earnings yield
for assessing the difference between the long-term expected returns of stocks
and bonds. Analysts will, of course, debate the inputs of the model and the
resulting ERP estimates, but this framework at least gives the debaters a
common language.

In the basic version of the DDM, cash flows to equity investors (which can
be considered, narrowly, to be dividends) are assumed to grow at a constant
annual rate G. A feasible long-run return on equities is then the sum of the cash

flow yield (here, dividend yield, or D/P) and the trend of cash flow growth rate,

2The P/E10 is the price or index value of the S&P 500 Index divided by the average of the last
10 years of earnings. Shiller’s website is www.econ.yale.edu/~shiller/data.htm.

3In the real long-term Treasury yield, the nominal Treasury yield is deflated by the consensus
forecast inflation for the next decade (for the period before survey forecasts became available in
the 1970s, statistical estimates were used). For details, see Ilmanen (2011).
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Figure 1. Smoothed Real Earnings Yields of U.S. Equities and Ex Ante
Real Yields on 10-Year Treasuries, 1900-2011
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Sources: Bloomberg; Shiller website (www.econ.yale.edu/~shiller/data.htm); U.S. Federal Reserve;
Blue Chip Economic Indicators; Consensus Economics.

G. The required return on equities, or the discount rate, can be viewed as the
sum of the riskless long-term Treasury yield, Y, and the required equity-over-
bond risk premium, the ERP. Intuitively, markets are in equilibrium when the
equity market return that investors require, Y + ERP, equals the return that
markets are able to provide, D/P + G. These expressions can be reshuffled to
state the ex ante ERP in terms of three building blocks:

ERP=D/P+G-Y.

The DDM can be expressed in nominal terms (with G,,,, and Y, ,,) or in

real terms (with G,,,; and Y,,,) if both expected cash flow growth and the bond
yield for expected inflation are adjusted. The model can also be expressed as an
earnings discount model if a constant dividend payout rate is assumed. With a
constant payout rate, the growth rates of dividends and earnings are equal.
The DDM framework can be easily extended to include a variety of short-
term and long-term growth rates, but the use of the DDM to analyze time-
varying ERPs can only be informal because it is a steady-state model that
assumes constant expected returns and valuation ratios. In a dynamic variant of
the DDM, one that allows time-varying expected returns, D/Pis a combination
of the market’s expectations of future (required) stock returns and dividend

growth (see Campbell and Shiller 1988).
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The DDM framework is simple and flexible, but what inputs to use in
calculating the ERP is a topic of wide disagreement. Even the observable
inputs—dividend yield and bond yield—are ambiguous because broader payout
yields (including, for example, share buybacks) may be appropriate for equities
and the maturity and nature (nominal versus real) of the Treasury yield may be
debated. The main source of contention, however, is the assumed trend of the
growth rate of profits, or earnings per share (EPS), G.

Nevertheless, this framework can be used to analyze the building blocks of
realized and prospective equity market returns (see Ibbotson and Chen 2003).
Figure 2 decomposes the realized 110-year (1900-2009) compound annual U.S.
stock market return of 9.6 percent into its elemental parts with separate decom-
positions for the “demand” and “supply” of returns. The nomenclature follows
Diermeier, Ibbotson, and Siegel (1984). The total return is split into either

* the sum of returns demanded by the investor (the first column in Figure
2), on the assumption that sample averages capture required returns well:
4.7 percent nominal T-bond return + 4.7 percent ex post ERP + small
interaction terms, represented by the black bands or

Figure 2. Decomposed Historical Equity Market Returns, 1900-2009

Percent
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9 Excess 217
Equity dP/E 0.5%
8 Return
4.7%
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Note: RG = real earnings growth, 4P/E = repricing gains, and CPI is the U.S. Consumer Price Index.
Sources: Arnott and Bernstein (2002); Bloomberg; Shiller website (www.econ.yale.edu/~shiller/data.htm).
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* the sum of returns supplied by the economy (the second column in Figure
2): 3.0 percent average inflation + 4.3 percent average dividend yield + 1.3
percent average real EPS growth rate + 0.5 percent repricing effect (which
represents the annualized impact of the expansion of the P/E by 75 percent—
from 12.5 to 21.9—during the sample period) + small interaction terms.

The third column shows the result when, following Ibbotson and Chen, I
deemed the 0.5 percent repricing gain to be an unexpected windfall and sub-
tracted it from the supplied returns.# This column suggests, then, that investors
required an ex anfe nominal equity market return of 9.1 percent between 1900
and 2009, on average. If expected returns vary over time and current values differ
from the average levels over the sample, this analysis can be misleading for
assessing current expected returns. The current inflation rate and equity and
bond yields are clearly below historical averages. Using a 2.3 percent rate of CPI
growth (the consensus forecast for long-term inflation) and a 2.0 percent D/P
produces a forward-looking measure predicting only 5.6 percent nominal equity
returns. Admittedly, the D/P value could be higher if a broader carry measure
that included net share buybacks were used, so for the last column in Figure 2,
I added 0.75 percent to the estimate (and called it “D/P+”). Return forecasts
more bullish than the 6.4 percent nominal return in the fourth column would
have to rely on growth optimism (beyond the historical 1.3 percent rate of real
EPS growth, to be discussed later) or further P/E expansion in the future (my
analysis assumes none). More bearish forecasts consider my buyback adjustment
excessive and/or my growth or valuation forecasts overly optimistic.

Figure 2 is based on data at the end of 2009. Conveniently, market changes
over the subsequent 15 months have been modest. Equity markets have rallied
somewhat, with dividend yields dropping from 2 percent to 1.8 percent (and
the Shiller E10/P falling from 5 percent to 4.3 percent), whereas Treasury yields
and consensus inflation forecasts are virtually unchanged.

So, when asked what I expect the realized outperformance of U.S. equities
over Treasuries to be for the decade from the first quarter (Q1) of 2011 to
Q1:2021, I pretty much stay with the same numbers. In Exhibit 1, I predict 4
percent real (compound annual) return for the equity market and 1 percent real
return for Treasuries—close to the current 10-year yield of Treasury Inflation-
Protected Securities (TIPS)—thus, a 3 percent ERP. Because inflation terms
wash out across stocks and bonds, I do not need to forecast inflation, which is
currently an especially hard call. I would assign a £0.25 percent band around
each component estimate.

4To be a stickler, I'll note that the yield and growth estimates are consistent only if the payout
ratio is constant over time. I could use the real dividend growth rate (averaging 1.2 percent) and
the repricing effect based on dividend yield changes (which has a slightly higher annualized

impact, 0.7 percent) instead of earnings data, and I would obtain, broadly, the same results.
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Exhibit 1. Components of the ERP

Component Estimate for Next Decade

Equity cash flow yield 2.7% (D/P + addition for net buybacks)
+ Real cash flow growth 1.3 (historical average EPS growth)

+ Valuation change 0 (assume unchanged valuations)
— Real Treasury yield -1
ERP 3%

For the global markets, my ERP forecast is similar. In most countries, I
can see somewhat better growth prospects than in the United States, but these
prospects are offset by higher real yields. Japan is the one exception; growth
prospects are worse there than in the United States.

Debates about the Values of the Main Components
As I have stressed, these building blocks give us a useful framework for debating
the values of key components of future ERPs. What are these debates?

Equity Market Yield. Dividend yield is the classic proxy for equity
market yield. Having ranged between 3 percent and 6 percent for 40 years, the
D/P of the S&P 500 Index fell below 3 percent in 1993 for the first time ever
and then fell below 2 percent in 1997, remaining there for the next decade. The
decline in the D/P in the 1980s and 1990s partly reflects a structural change:
Many companies replaced dividends with repurchases (i.e., stock buybacks),
which were more tax efficient and more flexible and which had a more positive
impact on share price (and thereby executive compensation) than did dividends.
One reason share buybacks increased is the 1982 change in U.S. SEC rules that
provide a safe harbor from price manipulation charges for companies conduct-
ing share buybacks.

The obvious improvement in the measurement of the equity market yield
would be to include share buybacks. The buyback yield never exceeded 1 percent
before 1985 but did in most years thereafter. Even though the buyback yield
has in some years exceeded the dividend yield, the buyback yield arguably should
not get as high a weight as the dividend yield in any long-run yield measure
because it is not as persistent. It is much easier for a corporation to reduce
repurchase activities than to cut dividends.

Only adding share buybacks (i.e., not subtracting share issuance), as is
sometimes done, would overstate the effective yield. Companies may repur-
chase shares or pay dividends when they have excess cash, whereas they issue
“seasoned” equity when they need more capital from investors.
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Cash-financed merger and acquisition deals are another component of cash
flows to the investor that could be included in a broad yield measure. The
literature on this issue is diverse, however, and hardly conclusive. In computing
the net buyback-adjusted yield, net payout yield, and change in Treasury stock,
somewhat different data are used to adjust dividend yields, but the intent of all
of them is the same: to estimate total cash flow from the company to the investor
(see Allen and Michaely 2003; Boudoukh, Michaely, Richardson, and Roberts
2007; Fama and French 2001).

Figure 3 plots one estimate of broader cash flow yield, the dividend yield,
and the buyback yield over a quarter century. This broad yield estimate has not
been systematically higher than the dividend yield; buybacks and issuance have
roughly canceled out over time. Other estimates imply higher cash flow yields,
especially since the mid-1990s, so I stay with the 0.75 percent addition over
D/P. Some may deem this adjustment too high; others, too low. More
empirical research is clearly needed.

Equity Cash Flow Growth. Some studies use growth estimates
based on analyst expectations for earnings growth or on P/Es, for which they
use analyst forecasts of next-year operating earnings. Both approaches embed
analyst overoptimism and result in upwardly biased estimates of the ERP.

Figure 3. Equity Market Yield Measures, 1984-2009
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A more conservative approach is to use the trend of the rate of growth in
real GDP or corporate profits.> Even this approach turns out to be overopti-
mistic. Although many practitioners think that the GDP growth rate is a floor
for earnings and dividend growth, the rate has historically been a cei/ing that
has been broken only during benign decades. Arnott and Bernstein (2002),
Bernstein and Arnott (2003), and Cornell (2010) showed that growth rates of
per share earnings and dividends have, over long histories, lagged the pace of
GDP growth and sometimes even per capita GDP growth. As Table 2 shows,
between 1950 and 2009, growth rates of earnings and dividends per share
almost matched the 1.9 percent real growth rate of GDP per capita but clearly
lagged real GDP growth (3.1 percent).

Table 2. Average Real Long-Term Growth Rates (Geometric
Means), 1900-2009

Real GDP Real Dividends
Period Real GDP per Capita Real EPS per Share
1900-1949 3.2% 1.8% 1.0% 1.0%
1950-2009 3.1 1.9 1.5 1.3

Sources: Arnott and Bernstein (2002); Haver Analytics.

Taking even longer histories does not help. The first half of the 20th century
looked even worse for earnings and dividend growth. When I looked at shorter
histories, I saw a prettier picture for a while. Between 1988 and 2007, U.S. real
EPS growth averaged 3.7 percent a year—clearly larger than the real GDP
growth rate (2.4 percent). This period was an exceptionally benign one, however,
for capital markets; for example, the share of GDP represented by corporate
profits rose from 8 percent to 11 percent. After 2008, the trailing 20-year real
EPS growth rate was negative; after the 2009 recovery, it was still only 1.3 percent.

Studying the global evidence also does not help to raise the growth
estimate. Dimson, Marsh, and Staunton (2002) showed that between 1900 and
2000, growth in real dividends per share lagged growth in real GDP per capita
in 15 of the 16 countries they examined. Across countries, real dividend growth
averaged nearly zero and lagged growth in real GDP per capita by 2.4 percent-
age points. U.S. dividend growth was somewhat better but still lagged growth
in real GDP per capita by 1.4 percentage points.

5Some analysts use the trend in the growth of nominal earnings (say, 7 percent). By doing so,
they conveniently forget that such nominal growth occurred over a period when inflation
averaged 4 percent, whereas the current expected inflation is closer to 2 percent.
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MSCI Barra (2010) has contrasted (real) EPS growth and GDP growth
between 1969 and 2009 in 16 countries. The researchers found that, averaged
across all the countries, annual GDP growth was 2.4 percent—compared with
0.1 percent EPS growth. (Comparable figures in the United States are 2.8
percent and 1.3 percent.) The gap in growth rates between GDP and EPS was
positive (0.5-5.0 percent) in all the countries studied except Sweden.

Why? These patterns seem puzzling. In the long run, GDP and profits
should have similar trends in growth rates; otherwise, the corporate sector
would eventually dominate the economy. (Admittedly, this argument is only
relevant over extremely long periods.) An important distinction must be made,
however, between aggregate earnings growth and EPS growth. Aggregate
earnings growth has matched GDP growth quite closely during the post-World
War II era; EPS growth has not.

Investors in existing listed stocks capture only part of aggregate profit
growth because a portion of this growth is financed with newly issued equity.
Arnott and Bernstein (2002) stressed that new entrepreneurs and labor (includ-
ing top management) capture a large share of economic growth at the expense
of shareholders in existing companies. Stock market indices (made up of listed
stocks) miss the most dynamic growth in the economy, which comes from
unlisted start-up ventures, other small businesses, and sole proprietorships—
all of which count toward total business profits.

Total corporate profit growth is, therefore, effectively diluted by net equity
issuance. Cornell (2010) showed that the annual dilution rate (mainly through
new business creation but also through net issuance by existing companies)
between 1926 and 2008 was 2 percent and reasonably stable over time. Sub-
tracting the 2 percent dilution effect from 3 percent real aggregate earnings
growth makes 1 percent real EPS growth a realistic long-run prospect. Some
evidence indicates, however, that the dilution effect has flattened during the
past decade, perhaps reflecting the increasing use of buybacks.

Although several studies confirm these patterns, the crucial distinction
between aggregate earnings growth and EPS earnings growth is not widely
appreciated, and many ERP estimates rely on at least a 3 percent real trend in
EPS growth. As Upton Sinclair said, “It is difficult to get a man to understand
something, when his salary depends upon his not understanding it.” Still, it is
true that over a single decade, real EPS growth may deviate significantly from
its long-run trend, so this building block can be subject to very vigorous debates.

Valuation Change. I have assumed here unchanged market valua-
tions over the coming decade. It is often a good base assumption in normal
circumstances.
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One can argue, however, that current equity markets are expensive in an
absolute sense. The Shiller P/E10 is near 23, more than 40 percent above its
long-run average. The smoothed real earnings yield is only 4.3 percent (100/
23), not far from the average of the bottom quintile over a 110-year history.
Figure 4 shows that real stock market returns have typically been modest in
years following low starting yields (and high following high starting yields).
Generally, Figure 4 indicates that this valuation ratio has the useful ability to
predict future market returns.6

Other market valuation indicators suggest that equity markets are fairly
valued. And in comparison with even more expensive Treasuries, the equity
market may appear to be cheap.

Figure 4. Average Level of E10/P and Subsequent Returns by Periods,
1900-2009
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Notes: The graph was created by sorting each month into one of five buckets based on the level of real
E10/P at the beginning of the month and then computing the average level for E10/P (x-axis labels)
and subsequent one-year and five-year real stock market returns (y-axis values) in five subsets of the
sample history. Real return is the S&P 500 return.

Sources: Shiller website (www.econ.yale.edu/~shiller/data.htm); Haver Analytics.

6The predictive ability is somewhat overstated because the sorting of months into quintiles uses
in-sample information. Investors know only with hindsight that 4 percent earnings yields would
be among the lowest and 12 percent yields among the highest during the full sample. The mean-
reversion effect is, therefore, overstated.

©2011 The Research Foundation of CFA Institute 111



Rethinking the Equity Risk Premium

In addition to market valuations, many other determinants of the outlook
for growth and valuation can be considered. Bearish observers focus on debt
problems, deleveraging, and unfavorable demographics. Bullish observers note
that technological progress has tended to surprise on the upside and that widening
knowledge and access to information may benefit from increasing returns to scale,
unlike traditional capital, which tends to exhibit decreasing returns to scale.

I highlight one bearish consideration. High inflation tends to hurt equity
markets, but so does deflation. Steady and low, but positive, inflation appears
to be the optimal environment for real growth and risky-asset valuations.
Figure 5 shows a sombrero-shaped relationship between equity market valua-
tion levels (P/E10) and inflation levels over the past 110 years. The sweet spot
of peak valuations occurs with inflation in the 1-4 percent range. One mech-
anism behind this nonlinear relationship is that economic uncertainty—here
measured by inflation volatility and equity market volatility—tends to be higher
amid deflation and high inflation. Thus, inflation may not directly influence

Figure 5. U.S. Equity Market Valuations and Inflation, 1900-2009
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Note: The graph was created by sorting each month into 1 of 12 subsets on the basis of the level of
inflation during the month and then computing the average level for inflation (x-axis), the P/E10
valuation ratio, and the two volatility series (y-axis) in the 12 subsets of the sample history.

Sources: Haver Analytics; Shiller website (www.econ.yale.edu/~shiller/data.htm); author’s calculations.
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equity market valuations, but it affects the market through its impact on
economic growth and uncertainty. Whatever the reason, the pattern is bad
news for market valuations because two decades have been at the sweet spot,
so the likelihood of both deflation and high inflation for the coming decade
has substantially increased.

Treasury Yield. This component is subtracted. Bonds appear at least
as expensive as stocks when measured by historical yardsticks, especially in
comparison with the past 30 or 60 years of experience. Moreover, the debt and
demographic problems make many expert observers worry about inflation
reaching levels not seen since the 1980s.

A perhaps surprising phenomenon is that current bond yields do not
contain much of a risk premium. Figure 6 clarifies this statement by decom-
posing the 10-year Treasury yield into three components: expected average
inflation, expected average real T-bill rates, and the required bond risk premium
over bills. The decomposition is based on consensus forecasts of next-decade
average inflation and average T-bill rates. The current 10-year yield of 3.4

Figure 6. Decomposition of the 10-Year Treasury Yield Based on Survey
Data, 1983-2011
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percent is close to the average expected T-bill rate, implying a bond risk
premium of nearly zero. Simply put, the yield curve is exceptionally steep, but
all this steepness seems to reflect the market’s expectation of short rates rising
sharply from the abnormal near-zero level. The expected real yield on the
nominal 10-year bond is slightly more than 1 percent, well below the past 30-
year average of 3 percent. The 10-year TIPS has a yield slightly under 1 percent,
but this yield is an average reflecting negative real yields at the front end and
clearly higher real yields further out.

The reasons for Treasuries’ continued richness include still-modest infla-
tion; the exceptional safe-haven role of Treasuries in recessions, deflations, and
financial crises (which has been extremely valuable in the past decade but may
not work as well in the next decade); and various exceptional sources of demand
(large asset purchases by the Fed, reserve accumulation by other central banks,
and purchases by pension funds seeking close asset/liability matching).

I simply assume a 1 percent real bond return for the next decade, which is
broadly in line with the current market pricing of both nominal and inflation-
linked Treasuries. These yields are known today.

An alternative way of computing the ERP involves comparing stock returns
with the returns of constant-maturity bonds (or of long-term bond indices) over
time. If such a method is used, the results thus depend on future yield changes.
Unexpectedly bond-bearish outcomes would probably also hurt equity market
valuations. They might leave the realized excess return of stocks and bonds
broadly unchanged, but with both asset classes earning real returns lower than
the now expected, respectively, 4 percent and 1 percent.

Concluding Thoughts

In this paper, I focus on the prospects of the equity risk premium over the next
decade. However, it is worthwhile to think about the ferm structure of such
premiums. A world of time-varying expected returns contains more than one
premium number. The short-run and long-run premiums can differ signifi-
cantly. How would the forecast beyond 2021 differ from the prediction for the

next decade?

* The term structure effects are more obvious on the bond side of the
premium. Short-dated TIPS yields are currently negative (consistent with
short-dated nominal Treasuries yielding nearly zero while headline infla-
tion is nearly 2 percent and rising). At the same time, the 10-year TIPS
yield is 0.9 percent and the 20-30 year TIPS yields are approaching 2
percent. Together, these yields imply a 2.7 percent forward TIPS yield for
the decade starting in 2021.
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*  Abnormally high (or low) starting valuations for equity markets and related
mean-reversion potential have strong implications for expected stock mar-
ket returns for the next few years. When considering prospective equity
returns affer the next decade, however, it is impossible to know what the
starting valuation levels will be in 2021. Thus, if one assumes below-average
equity market returns for the next decade because of an expected normal-
ization of the currently high Shiller P/E10, the best forecast for real equity
market returns beyond 2021 should be close to the “unconditional” long-
term return forecasts. That is, these “forward forecasts” should largely
ignore starting valuations (or at least allow future higher starting yields in

2021 than in 2011).

*  Many indicators in addition to valuation measures can be used to predict
stock market returns. Regressions and other econometric techniques can
be used to forecast returns over any investment horizon (admittedly, they
have fewer independent data points in long-horizon regressions). Thus, we
can estimate a full term structure of expected returns. (Such forecasts are
always model specific, but such a situation is no worse than the situation
with informal and judgmental forecasts.)

The following empirical fact is worth emphasizing: Although beta risk has
been well rewarded across asset classes (in the sense of the capital asset pricing
model, in which the stock market, with a beta near 1, has outperformed the
bond market, with a beta near 0, by 3—4 percent over long time periods), the
same is not true wizhin stock markets. High-beta and high-volatility assets in
most stock markets have hardly outperformed their low-volatility peers in the
long run; often, the reverse has occurred. Such risk without reward has increas-
ingly attracted investor attention.

This paper focuses on the equity risk premium, but I want to finish with
this exhortation: LOOK MORE BROADLY! A key theme in my recent book
(Ilmanen 2011) is that relying exclusively or primarily on the ERP as the source
of long-run returns causes portfolios to be inadequately diversified. Investors
should broaden their horizons beyond asset class perspectives to consider
various dynamic strategies (value, carry, trend, volatility, illiquidity) as well as
underlying risk factors. The result for investors will be smarter portfolios than
they currently have and better long-run performance.

©2011 The Research Foundation of CFA Institute 115



Rethinking the Equity Risk Premium

REFERENCES

Allen, Franklin, and Roni Michaely. 2003. “Payout Policy.” In Handbook of the Economics of
Finance, vol. 1. 1st ed. Edited by George M. Constantinides, Milton Harris, and René M. Stulz.
Amsterdam: Elsevier B.V.

Arnott, Robert D., and Peter L. Bernstein. 2002. “What Risk Premium Is ‘Normal’?” Financial
Analysts Journal, vol. 58, no. 2 (March/April):64-85.

Bernstein, William J., and Robert D. Arnott. 2003. “Earnings Growth: The Two Percent
Dilution.” Financial Analysts Journal, vol. 59, no. 5 (September/October):47-55.

Boudoukh, Jacob, Roni Michaely, Matthew Richardson, and Michael R. Roberts. 2007. “On
the Importance of Measuring Payout Yield: Implications for Empirical Asset Pricing.” Journal
of Finance, vol. 62, no. 2 (April):877-915.

Campbell, John Y., and Robert J. Shiller. 1988. “Stock Prices, Earnings, and Expected Divi-
dends.” Journal of Finance, vol. 43, no. 3 (July):661-676.

Campbell, John Y., and Samuel B. Thompson. 2008. “Predicting Excess Stock Returns Out of
Sample: Can Anything Beat the Historical Average?” Review of Financial Studies, vol. 21, no. 4
(July):1509-1531.

Cochrane, John. 2011. “Discount Rates.” Presidential Address at the 2011 American Finance
Association meeting (25 May); reprinted in Journal of Finance, vol. 66, no. 4 (August 2011):1047—
1108 (http://faculty.chicagobooth.edu/john.cochrane/research/papers/AFA_pres_speech.pdf).

Cornell, Bradford. 2010. “Economic Growth and Equity Investing.” Financial Analysts Journal,
vol. 66, no. 1 (January/February):54-64.

Diermeier, Jeffrey J., Roger G. Ibbotson, and Laurence B. Siegel. 1984. “The Supply of Capital
Market Returns.” Financial Analysts Journal, vol. 40, no. 2 (March/April):74-80.

Dimson, Elroy, Paul Marsh, and Mike Staunton. 2002. Triumph of the Optimists: 101 Years of
Global Investment Returns. Princeton, NJ: Princeton University Press.

. 2011. Credit Suisse Global Investment Returns Yearbook 2011. Zurich: Credit Suisse
Research Institute.

Fama, Eugene F., and Kenneth R. French. 2001. “Disappearing Dividends: Changing Firm
Characteristics or Lower Propensity to Pay?” Journal of Financial Economics, vol. 60, no. 1
(April):3-43.

Ibbotson, Roger G., and Peng Chen. 2003. “Long-Run Stock Returns: Participating in the Real
Economy.” Financial Analysts Journal, vol. 59, no. 1 (January/February):88-98.

Imanen, Antti. 2011. Expected Returns: An Investor’s Guide to Harvesting Market Returns.
Chichester, U.K.: John Wiley & Sons.

MSCI Barra. 2010. “Is There a Link between GDP Growth and Equity Returns?” MSCI Barra
Research Bulletin (May).

Welch, Ivo, and Amit Goyal. 2008. “A Comprehensive Look at the Empirical Performance of
Equity Premium Prediction.” Review of Financial Studies, vol. 21, no. 4 (July):1455-1508.

116 ©2011 The Research Foundation of CFA Institute



Will Bonds Outperform Stocks over
the Long Run? Not Likely

Peng Chen, CFA

President, Global Investment Management Division
Morningstar Investment Management

Given the poor performance of stocks in the past decade, ample discussion has
concerned the relative performance of stocks and bonds. Some even argue that
investors should allocate assets entirely to bonds, not only because bonds are
the safer investment but also because they believe bonds will outperform stocks
over the long run. In other words, if bonds can deliver higher returns than stocks
with less risk, why bother with stocks?

The impressive performance of the stock market in the 1980s and 1990s
and the resulting rise in investor expectations spurred numerous articles that
called attention to the historical market return and cautioned investors about
overly optimistic expectations. Many studies forecasted equity returns that
would be much lower when compared with the historical average. A few even
predicted that stocks would not outperform bonds in the future. Later, after
the bear markets of 2000-2002 and 2007-2009, the reverse happened. Investors
tended to have very pessimistic expectations for stock returns. A study of the
historical returns is, therefore, useful for bringing sense to either situation,
whether overly optimistic or overly pessimistic expectations.

Table 1 shows the performance of the S&P 500 Index, the Barclays Capital
(BarCap; formerly, Lehman Brothers) U.S. Aggregate Bond Index, the Ibbot-
son U.S. Intermediate-Term Government Bond Index, and the Ibbotson U.S.
Long-Term Government Bond Index over various time periods. Average
annual stock returns have been poor relative to bonds not just for the past 10
years; stock returns look mediocre for the past 20, 30, and even 40 years relative
to bond returns. According to returns over the past 40 years, the argument that
bonds might outperform stocks in the long run appears to be valid. But one
should view these data with skepticism. Note that over the 20-, 30-, and 40-
year periods, stocks actually performed quite well. In fact, stocks have outper-
tformed their long-run average return since 1926. Only during the past 10 years
have stocks significantly underperformed both the long-term average and
bonds. We should also note that bonds over the past 40 years, in particular
relative to stocks over the past 10, have done extremely well. Bonds have
significantly outperformed their long-term averages since 1926.
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Table 1. Compound Annualized Total Returns Ending December 2010

Ibbotson U.S. Ibbotson U.S.
Span and BarCap U.S. Intermediate-Term Long-Term
Start Date S&P 500 Aggregate Government Government
1 Year: Jan 2010 15.06% 6.54% 7.12% 10.14%
5 Years: Jan 2006 2.29 5.80 6.06 5.58
10 Years: Jan 2001 1.41 5.84 5.64 6.64
20 Years: Jan 1991 9.14 6.89 6.56 8.44
30 Years: Jan 1981 10.71 8.92 8.51 10.18
40 Years: Jan 1971 10.14 8.32a 7.81 8.57
Jan 1926-Dec 2010 9.87 — 5.35 5.48

aThe BarCap U.S. Aggregate goes back only to January 1976.

Over the very long term, however, it is no longer a contest. Figure 1 shows
the hypothetical value of $1 invested at the beginning of 1926 for the major
capital market asset classes. Over this 85-year period, stocks easily beat bonds.

Consider these various long-term histories of U.S. stocks’ compounded
total returns:

January 1825-December 19251 7.3%
January 1926—December 2010 9.9%
January 1825—-December 2010 8.5%

The returns on the stock market have been consistently high for almost two
centuries. The returns over the past 40 years are roughly comparable to the returns
from the more distant past. Long-term history provides two major insights:

1. Stocks have outperformed bonds.
2. Stock returns are far more volatile than bond returns and are thus riskier.

Given the additional amount of risk, it is not surprising that stocks do not

outperform bonds in every period—even over extended periods of time.

Stocks vs. Bonds in the Future

How likely are stocks to outperform bonds in the future? As a first attempt to
figure out the future, let’s look in more detail at what happened during the past
40 years. We can decompose the stock and bond returns into several components:

Bond return = Current yield + Capital gain;
Stock return = Current yield + Earnings growth + P/E change.

Despite the substantial decline in yields over the past 40 years, and thus
substantial capital gains on bonds, Figure 2 shows that the bulk of returns on

1Stock returns for 1825-1925 are from Goetzmann, Ibbotson, and Peng (2001). For 19262010,
returns are from Ibbotson Associates (2011).
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Figure 1. Stocks, Bonds, Bills, and Inflation, 1926-2008
(lognormal)

1926 = $1.00
100,000

$9,549

10,000

1,000

100

10
1
0.10 1 1 1 1 1 1 1
26 36 46 56 66 76 86 96 2008
Small-Capitalization Stocks ««+----- Large-Capitalization Stocks
U.S. Government Bonds - —-— U.S.T-Bills —-—-- Inflation

Note: Results assume reinvestment of income and no transaction costs or taxes.

the bond indices over the past 40 years came from the income return portion,
or yield. On average, the bond income return from coupon payments was more
than 7 percent. Capital gains caused by the yield decline made up the additional
return. In contrast, over the past 40 years, stock returns consisted of 3.2 percent
from dividend yield and 6.8 percent from capital gains. Next, let’s look at what
these components would look like going forward.

Today, bond yields are much lower than those shown in Figure 2. Table 2
compares current bond yield information with yields at the beginning of 1971.
As of the end of 2010, the Ibbotson long-term government bond yield was 4.14
percent and the Ibbotson intermediate-term government bond yield was only
1.70 percent. For bonds to continue to enjoy the same amount of capital gains
over the next 40 years, their yields, especially the yield on intermediate-term
government bonds, would probably have to move into negative territory. Such
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Figure 2. Decomposition of Historical Returns, January 1971-
December 2010
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aBarCap U.S. Aggregate goes back only to January 1976.

a development would be impossible because it implies that investors would be
willing to pay for the privilege of lending their money to a borrower. Over the
past 40 years, bond investors have enjoyed abundant returns because of a high-
yield environment at the beginning of the period followed by a steady decline in
yields. Going forward, these conditions are not likely to repeat; we are currently
experiencing a much lower-yield environment with a higher likelihood of yield
increases than decreases.

Table 2. Bond Yields

Bond Index January 1971 December 2010 Change
Ibbotson U.S. Long-Term Government 6.12% 4.14% -1.98
BarCap U.S. Aggregates 7.92 2.97 —4.95
Ibbotson U.S. Intermediate-Term Government 5.70 1.70 -4.00

Note: Change is in percentage points.

aThe BarCap U.S. Aggregate goes back only to January 1976, so average yield was calculated as starting
from that date.
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Given the current low-yield environment, it would be almost impossible
for bonds to generate the same amount of capital gains as they did in the past.
In fact, a reasonable estimate might be that no more capital gains will be
available in the near future because yields are at least as likely to rise as to fall.2
If no future fall in yields were to occur, all of the return would have to come
from the coupon return. That means the total return for bond investments
would likely be 3—4 percent.

For stocks, the current dividend yield from January to December 2010 for
the S&P 500 was 2.03 percent, which is a good baseline forecast of the future
dividend yield levels. If stocks produce more than 2 percent in capital gains per
year on average, adding the 2.03 percent dividend yield would result in a total
stock return of 4 percent. Thus, just from simply looking at the decomposition
of the past returns and making some simple forward-looking assumptions, one
should expect that stocks will likely beat bonds going forward.

Let’s elaborate some more on stocks’ capital gains portion. Stocks’ capital
gain or price increase can be decomposed into nominal earnings growth and
change in the P/E (see Ibbotson and Chen 2003). Historically, U.S. long-term
nominal earnings growth has been roughly 4.65 percent, which is comparable
to U.S. long-term nominal GDP growth. If we assumed that the market
valuation level (the P/E of the S&P 500) would stay at the same level today
over the next 40 years, then we would have an equity return of around 7 percent
by adding the current dividend yield and nominal earnings growth. This means
that the stock return will be in the 7 percent neighborhood, and the bond return
will be around 3—4 percent. Even if we forecasted a decline in the valuation
level, the 10-year average P/E would need to fall from its current level of about
20 to below 5 to result in average equity returns around 3 percent over the next
40 years. The lowest level of the P/E on the S&P 500 since 1926 was recorded
at 7.1 in 1948; it has never gotten to a level less than 5, even through the Great
Depression during the 1920s and 1930s and the 2008—09 global financial crisis.
Again, this shows that it is unlikely that stocks will underperform bonds over
the next 40 years.

Forecasting Expected Returns

The previous section showed a simple return decomposition and included some
observations on future stock and bond returns. The following section will use
the building block method to derive the expected returns on bonds and the
supply-side equity risk premium model to derive expected returns on stocks.

2Some would even argue that bond yields are likely to increase over time, thus producing capital
losses for bonds.
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Building Block Method. The building block method was first
introduced in Ibbotson and Sinquefield (1976). This approach uses current
market yields as its foundation and adds estimated risk premiums to build
expected return forecasts. This approach separates the expected return of each
asset class into the three components shown in Exhibit 1.

Exhibit 1. Building Block Approach to Generating Expected Returns

Component Description

Real risk-free rate Return that can be earned without incurring any default or inflation risk
Expected inflation Additional reward demanded to compensate investors for future price increases

Risk premium Additional reward demanded for accepting uncertainty associated with a given
asset class

When choosing a risk-free rate, Ibbotson Associates uses U.S. Treasury
yield-curve rates with a maturity to match the investment period. Table 3
outlines the risk-free rates that are applied to various time horizons. In this
paper, because we are mostly interested in the long-term expected returns, we
use the long-term (20-year) risk-free rate.

Table 3. Risk-Free Rates for Various Time Horizons

Time Horizon Years to Maturity Yield
Short term 5 2.01%
Intermediate term 10 3.30
Long term 20 4.13

Note: All data are from the U.S. Treasury Department website as
reported for 31 December 2010.

Some risk premiums can be derived by subtracting the historical average
return of one asset class from another or by subtracting the risk-free rate from
the return of an asset class. In this way, past data are incorporated into the forecast
of future returns; the assumptions are that the financial market is relatively
efficient over time and that the realized return differential is a good measure of
what investors are expecting to be compensated for in order to take on the various
risk levels among different asset classes. Various premiums are added to the
current risk-free rate to forecast the expected return unique to each asset class.

Historical returns are calculated over annual periods and may, depending
on the nature of the benchmark, use income or total returns. In general, total
returns are used for equity forecasts, whereas income returns are used for fixed-
income forecasts. Total return is composed of capital appreciation and income

122



Will Bonds Outperform Stocks over the Long Run? Not Likely

(interest payments or dividends). For fixed-income asset classes, the realization
of capital gains and losses is assumed to sum to zero over the time horizon of
the investment. (In other words, coupon-paying bonds are assumed to be
bought at par and are expected to mature at par.) The assumption is that the
current market yield is the best forecast of expected returns on bonds (i.e., when
investors buy bonds, they are expecting neither capital gain nor capital loss).

Expected Return for Bonds. For bond asset classes, Ibbotson
Associates identifies three risk premiums that can impact the returns—a
horizon premium, a default premium, and a mortgage prepayment premium,
as shown in Table 4. The horizon premium measures the excess yield that
investors in long-term fixed income expect to receive in exchange for accepting
additional uncertainty and potential loss of liquidity. Ibbotson Associates
estimates the horizon premium as the difference (in the income return) between
two government bonds. The first government bond (which is called the
“government bond proxy”) has the same maturity as the asset class being
modeled; the second government bond is the risk-free rate.

Table 4. Detailed Methodology on Expected Return Estimations,
31 December 2010

Fixed Income

Expected Long-Term Equity Corporate  Mortgage
Return,  Risk-Free Risk Horizon  Default Prepayment
Benchmark Geometric Rate Premium  Premium Premium  Premium
Stocks (S&P 500) 7.61% 4.13% 3.34%
BarCap U.S. Aggregate 4.45 4.13 — -0.34% 0.26% 0.40%
Ibbotson U.S. Long-Term 4.13 4.13 — — — —
Government
Ibbotson U.S. Intermediate- ~ 3.61 4.13 — -0.52 — —
Term Government
T-bills 2.49 4.13 — -1.64 — —

The corporate default premium measures the historical reward received for
holding corporate bonds rather than government bonds of the same maturity.
The corporate default premium is equal to the difference between a pure
corporate benchmark and a government bond of the same maturity. This differ-
ence is multiplied by the corporate exposure in the particular bond asset class.

The mortgage prepayment premium depends on early delivery of mortgage
payments that may subsequently change the cash flow and total return received
by an investor. The premium is calculated as the difference between the
arithmetic mean income return of an index of pure mortgage-backed securities
and the arithmetic mean income return of a government bond proxy with the
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same maturity as the mortgage-backed index. This difference is then multiplied
by the percentage of mortgage exposure found in the asset class benchmark:

The specific fixed-income-premium calculations are as follows:

Ibbotson Ibbotson
Horizon premium = government _ government
bond proxy? bond proxyb
income return income return
Ibbotson

Corporate bond

Corporate default . .
= index income

government Percent corporate

bond proxy2 * bond exposure

premium
return .
income return
Ibbotson
Mortgage Mortgage bond
. . government Percent mortgage
prepayment = index income - x
; bond proxy2 bond exposure
premium return

income return

aSame maturity (average or current) as the asset class benchmark.
bSame maturity as the time horizon (i.e., 20 years).

The resulting estimated expected returns for various bond asset classes are
shown in Table 4.

Long-Term Expected Return for Stocks and Equity Risk
Premium. The expected return of stocks over bonds has been estimated by
a number of authors using various approaches. Such studies can be categorized
into four groups based on the approaches they have taken. The first group of
studies derives the ERP from historical returns between stocks and bonds. By
taking the long-term bond returns (5.48 percent) from the stock returns (9.87
percent) from Table 1, we arrive at a historical compounded equity risk
premium estimate of 4.16 percent. The second group uses supply-side models
to measure the expected ERP. These models incorporate fundamental infor-
mation, such as earnings, dividends, and overall productivity. A third group
adopts demand-side models that derive the expected return of equities through
the payoff demanded by equity investors for bearing additional risk. The fourth
group relies on the opinions of financial professionals through broad surveys.

Ibbotson Associates establishes an equity risk premium by following the
supply-side approach outlined in Ibbotson and Chen (2003). Their work
combined the first and second approaches to arrive at a forecast of the ERP.
By proposing a new supply-side methodology, the Ibbotson—Chen study chal-

lenges current arguments that future returns on stocks over bonds will be
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negative or close to zero. The results affirm the relationship between the stock
market and the overall economy. They also provide implications for investors
creating a policy for allocating assets between stocks and bonds. The following
section will briefly explain the methodology presented in Ibbotson and Chen
(2003). For detailed explanations, please refer to the original article.

Supply model. Long-term expected equity returns can be forecasted by
using supply-side models. The supply of stock market returns is generated by
the productivity of corporations in the real economy. Investors should not
expect a much higher or lower return than that produced by the companies in
the real economy. Thus, over the long run, equity returns should be close to the
long-run supply estimate.

Earnings, dividends, and capital gains are supplied by corporate profitabil-
ity. Figure 3 illustrates that earnings and dividends have historically grown in
tandem with the overall economy (GDP per capita), adjusting for inflation. So,
if one assumes that the economy will continue to grow, dividends and earnings
should also continue to grow, thus continuing to drive stock performance.
Capital gains did not, however, outpace the stock market—primarily because
the P/E increased by a factor of 2 during the same period. In other words,
investors’ appetite to pay for per unit of earnings has increased roughly two
times over the period.

Figure 3. Growth of $1.00 in GDP per Capita, Earnings, and Dividends,
31 December 1925 to December 2010
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Forward-looking earnings model. Two main components make up the
supply of equity returns: current returns in the form of dividends and long-
term productivity growth in the form of capital gains. The discussion that
tollows identifies and analyzes components of the earnings model that are tied
to the supply of equity returns. This discussion leads to an estimate of the
long-term sustainable equity return based on historical information about the
supply components.

The Ibbotson Associates earnings model breaks the historical equity return
into four components. Only three—inflation, income return, and growth in real
earnings per share—have historically been supplied by companies. The growth
in P/Es, the fourth piece, is a reflection of investors’ increased appetite to pay
the price per unit of earnings produced. We believe that the past supply of
corporate growth (through dividend and earnings growth) is forecasted to
continue but that a continued increase in investors’ appetite to pay for per unit
of earnings is not. The P/E rose dramatically over the past 80 years because
investors believed that corporate earnings would grow faster in the future. This
growth in P/E accounted for a small portion of the total return on equities during
the period. Figure 4 depicts the P/E from 1926 to 2009. The P/E was 10.22 at
the beginning of 1926 and 20.61 in 2009—an average increase of 0.84 percent

Figure 4. P/E, 1926-2009
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per year. The highest P/E was 136.50, recorded in 1932, and the lowest was
7.07, recorded in 1948. (The P/Es in Figure 4 may differ from some of the others
presented in this book because of varying definitions of earnings.)

Ibbotson Associates subtracts the historical P/E growth rate from the
equity risk premium forecast because we do not believe that the P/E will
continue to increase in the future. The market serves as the cue. The current
P/E is the market’s best guess regarding the future of corporate earnings, and
we have no reason to believe, at this time, that the market will change its mind.
Thus, the supply of equity return includes only inflation, the growth in real
EPS, and income return. Instead of using one-year earnings in calculating the
P/E, as in Ibbotson and Chen (2003), we use three-year average earnings in
this calculation. The reason is that reported earnings are affected not only by
long-term productivity but also by “one-time” items that do not necessarily have
the same consistent impact year after year.3 For example, the 2003 earnings
used in this calculation are the average reported earnings from 2002, 2003, and
2004. For 2009, the earnings are the average of reported earnings in 2008 and
2009 and the estimated earnings for 2010. Using a three-year average rather
than year-by-year numbers is more reflective of the long-term trend.

The historical P/E expansion is calculated to be roughly 0.82 percent per
year; therefore, by subtracting the 0.82 percent from the 4.16 percent historical
equity risk premium estimate, we obtain the forward-looking equity risk
premium estimate of 3.34 percent. Adding this ERP estimate to the 4.13
percent bond yield, we estimate the forward-looking equity nominal com-
pounded return to be 7.61 percent. In other words, we expect stocks to beat
bonds by 3.34 percent per year over the next 20 years.

At the end of 2010, the 20-year Treasury inflation index yield was 1.64
percent, the nominal 20-year bond yield was 4.13 percent, and expected
inflation was 2.45 percent. Therefore, the forecasted real stock return is 5.04
percent—again outperforming the forecasted real bond return of 1.64 percent

by 3.34 percent compounded per year. The final results are presented in Table
4 and Table 5.

Implications for the Investor

For the long-term investor, asset allocation is the primary determinant of the
variability of returns. Of all the decisions investors make, therefore, the asset
allocation decision is the most important.

3Effective March 2009, Ibbotson Associates began using a blend of operating and reporting
earnings for the period 1988 to the present when calculating P/Es. This approach mitigates the
impact of severe write-downs of reported earnings and the resulting P/Es.
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Table 5. Expected Return (20-Year Horizon), 31 December 2010

Geometric Standard
Benchmark Return Deviation
Stocks (S&P 500) 7.61% 20.39%
BarCap U.S. Aggregate 4.45 6.59
Ibbotson U.S. Long-Term Government 4.13 11.73
Ibbotson U.S. Intermediate-Term Government 3.61 6.59
T-bills 2.49 3.43

The most important asset allocation decision is the allocation between
stocks and bonds. Thus, the expected return between stocks and bonds, or the
equity risk premium, is the most important number. A negative ERP implies
that the investor should favor allocations to fixed income, whereas a positive
ERP indicates an allocation to equities. (Of course, in addition to the ERP, the
investor’s risk tolerance, investment goals, time horizon, etc., need to be
considered.) Therefore, the asset allocation decision is only as good as the
accuracy of the investor’s forecast of the expected equity risk premium.

Ibbotson Associates believes that stocks will continue to provide signifi-
cant returns over the long run. We calculate the geometric, or the compounded,
ERP based on applying the supply-side earnings model with three-year
average earnings to be 3.34 percent—82 bps lower than the straight historical
estimate. This forecast for the market is in line with both the historical supply
measures of public corporations (i.e., earnings) and overall economic produc-

tivity (GDP per capita).

Conclusion

Not only have bonds outperformed stocks over various recent periods because
of the financial crisis, but they also have roughly matched stock performance
over the past 40 years. This fact raises the question, will bonds continue to
outperform stocks?

This paper demonstrated that a close examination of history shows that stock
returns over the last 40 years were virtually in line with the long-term historical
average. Bond returns, however, were not only much higher than their historical
averages but also higher than their current yields. This high bond return is the
result of high interest rates in the 1970s and a subsequent declining interest rate
environment. Given today’s low-interest-rate environment, this scenario for
bonds is very unlikely to repeat itself in the future. Investors hoping that bonds
will outperform stocks in the coming years are likely to be disappointed.
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Stocks tend to outperform bonds over time but are much riskier, even over
longer periods. Bonds can outperform stocks over a long period, but investors
need almost perfect timing to get in and out of the market to realize such
returns. Ibbotson Associates believes the right strategy is to follow a disciplined
asset allocation policy that considers the return-risk trade-offs by taking
advantage of the diversification benefits over time provided by investing in

both stocks and bonds.

1bbotson Associates, Inc., is a registered investment advisor and wholly owned subsidiary of
Morningstar, Inc. The 1bbotson name and logo are either trademarks or service marks of
1bbotson Associates, Inc. The information contained in this document is for informational
purposes only and is the proprietary material of Ibbotson Associates. Reproduction,
transcription, or other use, by any means, in whole or in part, without the prior written consent
of 1bbotson, is prohibited. Opinions expressed are as of the current date; such opinions are
subject to change without notice. Ibbotson Associates, Inc., shall not be responsible for any
trading decisions, damages, or other losses resulting from, or related to, the information, data,
analyses or opinions or their use.
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In a present-value model, movements in price-to-earnings ratios must reflect
variations in discount rates (which embed risk premiums) and growth oppor-
tunities (which involve the cash flow and earnings-generating capacity of the
firm’s investments).l We decomposed P/Es into a no-growth value, defined to
be the perpetuity value of future earnings that are held constant with full payout
of earnings, and the present value of growth opportunities (PVGO), which is
the value of the stock in excess of the no-growth value. To accomplish this
decomposition, we used a dynamic model that accounts for time-varying risk
premiums and stochastic growth opportunities.

An important aspect of our work is that we took into account a stochastic
investment opportunity set with time-varying growth and discount rates. P/Es
can be high not only when growth opportunities are perceived to be favorable
but also when expected returns are low. For example, during the late 1990s and
early 2000s, P/Es were very high. The cause might have been high prices
incorporating large growth opportunities, but Jagannathan, McGrattan, and
Scherbina (2000) and Claus and Thomas (2001), among others, have argued
that during this time, discount rates were low. In contrast to our no-growth
and PVGO decompositions, in which both discount rates and growth rates are
stochastic, in the standard decompositions of no-growth and PVGO compo-
nents, discount rates and growth rates are constant. Other standard analyses in
the industry, such as the ratio of the P/E to growth (often called the “PEG
ratio”), implicitly assign all variations in P/Es to growth opportunities because
the analyses do not allow for time-varying discount rates.

1This approach decomposes the value of a firm into the value of its assets in place plus real
options (or growth opportunities). This decomposition was recognized as early as Miller and
Modigliani (1961).
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Static Case
An instructive approach is to consider first the standard decomposition of the
P/E into the no-growth and growth components that is typically done in an
MBA-level finance class. The exposition here is adapted from Bodie, Kane,
and Marcus (2009, p. 597).

Suppose earnings grow at rate g, the discount rate is 5, and the payout ratio

is denoted by po. The value of equity, P, is then given by

p= EAx po ; (1)
o-g
where E4 is expected earnings next year. The P/E—that is, P/E = P/EA—is
then simply
PIE = E_P;l
2)
__po
=55
We can decompose market value P into a no-growth component and a
growth component. The growth component is considered to be the PVGO.
The no-growth value, P, is defined as the present value of future earnings
with no growth (so, g = 0 and po = 1):

EA
ng _ £4 3
P = 3)

The growth component is defined as the remainder:

EAxpo EA
o—-g )

_ EA[g—(l—po)S]

S(S—g)

and the two sum up to the total market value:

PVGO =

>

P=P"8 + PVGO. (5)

The decomposition of firm value into no-growth and PVGO components
is important because, by definition, the no-growth component involves only
discount rates whereas the PVGO component involves both the discount rate
and the effects of cash flow growth. Understanding which component dominates
gives insight into what drives P/Es. The static case cannot be used to decompose
P/Es into no-growth and PVGO values over time, however, because it assumes
that earnings growth (g), discount rates (5), and payout ratios (po) remain
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constant over time. Clearly, this assumption is not true. Thus, to examine the

no-growth and PVGO values of P/Es, we need to build a dynamic model.
The Dynamic Model

We made two changes to the static case to handle time-varying investment
opportunities. First, we put “/” subscripts on the variables to indicate that they
change over time. Second, for analytical tractability, we worked in log returns,
log growth rates, and log payout ratios.

We defined the discount rate, J,, as

P D,
8,=InE, Lt P , (6)
i

where P, is the equity price at time #and D, is the dividend at time # Earnings
growth is defined as

. :m[ E4 ] )

Ed,

where EA, is earnings at time # Finally, the log payout ratio at time #is

D,
po, =In [E_At] (8)

In this notation, if §,=35, g,=g, and po, = po are all constant, then the
familiar P/E in Equation 2 written in simple growth rates or returns becomes

P xp (p_o) ©)
EA exp(g—g)—l.
Factors. We specified factors X, that drive P/Es. The first three factors

in X, are the risk-free rate, r/; the earnings growth rate, g,; and the payout

ratio, po,. We included two other variables that predict returns: the growth rate
of industrial production, 7p,, and term spreads, ferm,. We selected these
variables after considering variables that, on their own, forecast total returns,
earnings growth, or both. We also included a latent factor, f;, that captures
variation in expected returns not accounted for by the observable factors. We

specified latent factor £, to be orthogonal to the other factors. Thus, X, = (#/ g,

oy ipy termy f7)'.

We assumed that state variables X follow a vector autoregression (VAR)
with one lag:

X = pt OX; + g, (10)
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where ¢, follows a standard normal distribution with zero mean and unit
standard deviation. The companion form, ®, allows earnings growth and
payout ratios to be predictable by both past earnings growth and payout ratios
and other macro variables.

The long-run risk model of Bansal and Yaron (2004) incorporates a highly
persistent factor in the conditional mean of cash flows. Our model accomplishes
the same effect by including persistent variables in X}, especially the risk-free
rate and payout ratio, which are both highly autocorrelated.

To complete the model, we assumed that discount rates J, are a linear
function of state variables X,:

81 = 80 +8£Xt. (11)
Equation 11 subsumes the special cases of constant total expected returns
by setting 61 = 0 and subsumes the general case of time-varying discount rates

when 8¢ #0. Because f; is latent, we placed a unit coefficient in §; that
corresponds to f; for identification.

The Dynamic P/E. Under the assumptions shown in Equation 10 and
Equation 11, the dynamic P/E can be written as

PIE, = %exp(ai +b/X;). (12)
i=1

The coefficients a; and 4; are given in Appendix A.2

Our model of the P/E belongs to the asset-pricing literature that builds
dynamic valuation models. The approaches of Campbell and Shiller (1988) and
Vuolteenaho (2002) to model the price/dividend ratio (P/D) and the P/E,
respectively, require log-linearization assumptions. In contrast, our model
produces analytically tractable solutions for P/Es. Recently, Bekaert, Engstrom,
and Grenadier (2010) and van Binsbergen and Koijen (2010) examined
dynamic P/Ds, but not P/Es, in models with closed-form solutions. Our model
is more closely related to the analytical dynamic earnings models of Ang and
Liu (2001) and Bakshi and Chen (2005), in which cash flows are predictable
and discount rates vary over time. Ang and Liu, however, modeled price-to-
book ratios instead of P/Es, and Bakshi and Chen’s model of the P/E requires

the payout ratio to be constant.

Growth and No-Growth Components. The no-growth P/E can
be interpreted as a perpetuity, where at each time, a unit cash flow is discounted
by the cumulated market discount rates prevailing up until that time. In the full
P/E in Equation 12, growth occurs by plowing earnings back into the firm. In
the no-growth P/E, earnings are fully paid out; consequently, the payout ratio

2A full derivation is available in the online appendix at www.columbia.edu/~aa610.
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does not directly influence the no-growth P/E value. The payout ratio is relevant
in the no-growth P/E, however, because the payout ratio is a state variable and
its dynamics are allowed to influence future earnings through the VAR process.

The no-growth P/E, P/E}'8, where earnings growth is everywhere 0 and
the payout ratio is equal to 1, can be written as

PIES = 3 exp(af +B' X, ), (13)
i=1
where af and b} are given in Appendix A.
The present value of growth opportunities is defined as the difference
between the P/E, which incorporates growth, and the no-growth P/E:

P/E, = P/ E/'® + PVGO,. (14)

Empirical Results

We used data on dividend yields, P/Es, price returns (capital gains only), and
total returns (capital gains and dividends) on the S&P 500 Index from the first
quarter (Q1) of 1953 to the fourth quarter (Q4) of 2009.

Panel A of Figure 1 plots the log index of the S&P 500 Total Return Index
across our sample. The decline during the mid-1970s recession, the strong bull
market of the 1990s, the decline after the technology bubble in the early 2000s,
and the drop resulting from the 2008—09 financial crisis are clearly visible. Panel
B graphs the P/E, which averages 18.5 over the sample period. The P/E suddenly
increased in Q4:2008 to 60.7 and reached a peak of 122 in Q2:2009. In Q4:2009,
the P/E came down to 21.9. The large increase in the P/E from Q4:2008 through
QQ3:2009 is the result of large, negative reported earnings in Q4:2008 during the
financial crisis. This development caused the moving four-quarter average of
earnings to sharply decrease. While prices were declining during the financial
crisis, an even greater decrease was occurring in reported earnings, which caused
the increase in the P/E. Panel C of Figure 1 reports S&P 500 dividend yields,
which reached a low at the end of the bull market in 2000.

Estimation Results. Table 1 reports the parameter estimates of the
model. The two most significant predictors of the discount rate are earnings
growth, g, with a coefficient of 0.38, and the growth rate of industrial produc-
tion, 7p, with a coefficient of —1.28. The estimated VAR parameters show that
all factors are highly persistent, and this persistence dominates: No other factor
except the variables themselves Granger-causes risk-free rates, earnings growth,
or payout ratios.3

3Estimation of the model is discussed in the online appendix at www.columbia.edu/~aa610.
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Figure 1. Log Index Levels, Payout Ratios, and
Dividend Yields for S&P 500 Total Return
Index, Q1:1953-Q4:2009
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Table 1. Parameter Estimates
(p-values in parentheses)

rf g po ip term f
Discount rate parameters 5;: 0.325 0.381 0.164  -1.283 1.203 1
(0.775)  (0.121)  (0.088)  (0.238)  (1.728) —
VAR parameter ®
rf 0.863 0.26 0.012  -0.005 0.088 0
(0.089 (0.008)  (0.012)  (0.033)  (0.191) —
g 0.917 0.628 0.650 0.115 3.677 0
(1.385)  (0.353)  (0.426)  (0.362)  (3.446) —
po -0.771  -0.514 0.303 0.045  -2.805 0
(1.292)  (0.328)  (0.415)  (0.360)  (3.131) —
ip -0.244 0.096 0.071  -0.169 0.908 0
(0.237)  (0.057)  (0.041)  (0.108)  (0.737) —
term 0.021  -0.017  -0.003  -0.025 0.502 0
(0.036)  (0.005)  (0.007)  (0.019)  (0.092) —
A 0 0 0 0 0 0.904

— — — — — (0.003)

We plotted the estimated discount rates in Figure 2. The full discount rate
(solid line) is overlaid with the implied discount rate without the latent factor,
/; (dotted line). The two discount rates have a correlation of 0.91. Thus, the
observable factors capture most of the variation in expected returns. Without
the latent factor, the observable factors z, = (/ g, po, ip, term,) account for 18.0
percent of the variance of total returns; adding the latent factor brings the
proportion up to 27.5 percent.

Figure 2 shows that discount rates declined noticeably in the 1990s—from
14.5 percent in Q1:1991 to —14.5 percent in Q1:2002. The —14.5 percent
corresponds to what was at that time the all-time-high P/E in the sample, 46.5.
The latent factor was very negative during this time; the model explains the
high P/E as coming from low discount rates. Recently, during the financial
crisis, discount rates were again negative. For example, in Q4:2008, the discount
rate was —16.3 percent. Q4:2008 was characterized by pronounced negative
reported earnings. The P/E increased to 60.7 at this time because of the low
earnings relative to market values. The model again explains the high P/E by
the low discount rate. The low discount rates at this time were caused by the
large decrease in earnings growth. Subsequent returns over the 2008—-09 period
were indeed extremely low.
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Figure 2. Discount Rates, Q1:1953-Q4:2009
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Drivers of the P/E. In Table 2, we report variance decompositions of
the P/E. We computed the variance of the P/E implied by the model through

sample, where the factor z was held constant at its unconditional mean,
var, (P/E). The variance decomposition resulting from factor z is given by 1 —
var, (P/E) var (P/E), where var(P/E) is the variance of the P/E in the data.
These decompositions do not sum to 1.0 because the factors are correlated.
Table 2 shows that the macro variables play a large role in explaining the
dynamics of P/Es. Risk-free rates, earnings growth, and payout ratios explain,
respectively, 18 percent, 38 percent, and 66 percent of the variance of P/Es.

Table 2. Variance Decompositions of the P/E

Parameter Variance Explained
rf 17.8%

g 38.3

po 65.9

ip -38.6

term 7.5

S 70.5
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The variance attribution for growth in industrial production is negative
because diminished industrial production results in more volatile discount rates
and greater volatility of P/Es. The latent factor, £, plays an important role in
matching P/Es, with a variance attribution of 71 percent. This finding is
consistent with Figure 2, where some occasionally pronounced differences are
visible between discount rates produced only with macro variables and discount
rates estimated with the latent factor.

Growth and No-Growth Decompositions. Figure 3 plots the
no-growth components together with the P/E. Most of the variation in the
P/E is a result of growth components. The average no-growth P/E defined in
Equation 13 is 3.8, compared with an average P/E in the data of 18.5. Thus,
no-growth components account for, on average, 20.7 percent of the P/E; most
of the total P/E is a result of the PVGO. The no-growth component is
remarkably constant (as is clearly shown in Figure 3) and has a volatility of
0.853, compared with a volatility of 12.7 for the P/E. A variance decomposi-
tion of the P/E is

var (P/E, ) = var(P/E® | + var(PVGO, ) + 2cov( PIE[%, PVGO, )

15
100% 0.5% 94.8% 4.7% (15)

Thus, 95 percent of P/E variation is explained by growth components, or
the PVGO term. The perpetuity value of no-growth is relatively constant
because discount rates are highly mean reverting: The year-on-year autocorre-
lation of discount rates over the sample is 0.34. Thus, the discounted earnings
in the no-growth P/E rapidly revert to their long-term average.

Figure 3. No-Growth and Growth Components of the P/E,
Q1:1953-Q4:2009
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In Table 3, we report various correlations of the no-growth and PVGO
P/Es. The no-growth and PVGO components have a correlation of 0.363,
but this correlation has only a small effect on total P/E variation because of
the low volatility of no-growth P/E values. Thus, most of the variation in the
total P/E is caused by growth opportunities, and not surprisingly, the PVGO
P/E and the total P/E are highly correlated, at 0.998. Both the growth P/E
and the total P/E decrease when risk-free rates and earnings growth increase.
The correlation of the total P/E with earnings growth is particularly strong
at —0.766. High earnings growth by itself increases earnings, which is the
denominator of the P/E, and causes P/Es to decrease, resulting in the high
negative correlation between earnings growth and the P/E. But another
discount rate effect occurs because high earnings growth causes discount rates
to significantly increase (see Table 1). This effect also causes P/Es to decrease.
High payout ratios, as expected, are positively correlated with the P/E at
0.713. Finally, the latent factor, £, is negatively correlated with the P/E because
it is only a discount rate factor: By construction, P/Es are high when f"is low.

Table 3. Correlation of Growth (PVGO) and
No-Growth Components of the P/E

No Growth P/E PVGO P/E

PVGO P/E: 0.363

Data P/E: 0.421 0.998
f -0.353 —0.426
g -0.051 —0.766
o -0.292 0.713
ip 0.114 —-0.303
term 0.027 0.390
ya -0.903 -0.538

Conclusion

We decomposed the P/E into a no-growth component (the perpetuity value of
future earnings held constant with full payout) and a component termed PVGO
that reflects the growth opportunities and real options a firm has to invest in
the future. We valued both components in a dynamic stochastic environment
where risk premiums and earnings growth are stochastic. We found that
discount rates exhibit significant variation: 27.5 percent of the variation in total
returns is caused by persistent, time-varying expected return components.
However, although the variation of discount rates is large, these rates are highly
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mean reverting. The result is that the no-growth value of earnings exhibits
relatively little volatility. The PVGO component dominates; it accounts for the
bulk of the level and variation of P/Es in the data: Approximately 80 percent
of the level and 95 percent of the variance of P/Es are a result of time-varying
growth opportunities.

We thank Geert Bekaert, Sigbjorn Berg, and Torres Trovik for helpful discussions.

Appendix A

Here, we provide the coefficients a; and 4; and the definition of the P/E as used
by the S&P 500. All the formulas are derived in the online appendix at

www.columbia.edu/~aa610.

Full and No-Growth P/Es. The coefficients 4; and 4; for the P/E in
Equation 12 are given by

a1 =80+ + (62 +, w2 (62 +5, S (o2 +)
and
by =—8,+®'(ey +b;),
where e,, is a vector of Os with a 1 in the nth position. The initial conditions are
ap ==8y + (e, +e3),pt+% (ey+e3) XX (e +e3)
and
by =-8+®'(e; +e3).
The coefficients in the no-growth P/E, P/E}'®, in Equation 13 are given by
G =Sy +al +B w6 SN
and
b, =8 +O'b;,

where a; and 4/ have initial values 4;* = =8 and & = —§;.
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Data. The P/E defined by Standard & Poor’s is the market value at time
¢ divided by trailing 12-month earnings reported from ¢ to # — 1. To back out
earnings growth from P/Es, we used the following transformation:

EAt+1
EA,

— PIE, b
P/Et+1 Pt ’

where P,,1/P, is the price gain (capital gain) on the market from #to # +1.

The dividend yield reported by Standard & Poor’s is also constructed from
trailing 12-month summed dividends. We computed the log payout ratio from
the ratio of the dividend yield, dy, = D,/P,, to the inverse P/E:

exp(gsy1) =

dy,
1/(PIE),
_D
CE4,

exp(po, ) =

For the risk-free rate, r{ , we used one-year zero-coupon yields expressed
as a log return, which we obtained from the Fama Files derived from the CRSP
U.S. Government Bond Files. For the macro variables, we expressed industrial
production growth, 7p, as a log year-on-year growth rate for which we used the
industrial production index from the St. Louis Federal Reserve. We defined
the term spread, zerm, as the difference in annual yields between 10-year and

1-year government bonds, which we obtained from CRSP.
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The first Equity Risk Premium Forum, sponsored by CFA Institute, was held
on 8 November 2001, not long after the September 11 terrorist attacks and
coincident with the first of two devastating bear markets in the first decade of
the new millennium. At the time of the first forum, stocks had already fallen
by more than half of what would become a nearly 50 percent decline from the
peak reached in March 2000 to the low in October 2002. Over the four years
after the low, the equity market recovered all of its losses and moved into new
all-time-high territory. But the 2008 financial crisis precipitated a more severe
bear market than 2000-2002 and the worst since the Great Crash of 1929-
1932. In the financial crisis, the S&P 500 Index plunged 57 percent from
October 2007 to March 2009 and non-U.S. equity markets fell more than 60
percent. As of this writing (May 2011), stocks worldwide have made a strong
recovery and are now within 15 percent of their all-time highs.

Nevertheless, the returns for stocks during the past decade have not been
good. Since the first forum was held, the stock returns on the broad-based
Russell 3000 Index have averaged 5.6 percent per year; when offset against 2.5
percent annual inflation, the real return is only a little more than 3 percent per
year. The nominal yields on Treasuries have averaged 2.2 percent during the
decade, leaving a real return of —0.2 percent per year on those instruments.
These returns mean that the realized equity premium, or excess return of stocks
over T-bills, has been between 3 percent and 3.5 percent. These numbers are
not far from the predictions that I made at the first forum 10 years ago. At the
time, I expected real returns of equities to be 4.5-5.5 percent and an equity risk
premium of 2 percent (200 bps).

As I read through my analysis from 10 years ago, I could see that the main
reason I overestimated the real return on stocks was that I overestimated the
price-to-earnings ratio (P/E) that investors would pay for stocks. There were
good reasons back then for why the P/E of stocks should be higher than its
historical average of 15, a level computed from earnings data extending back to
1871, and should instead range between 20 and 25. First, the sharp decline in
transaction costs caused by the development of index funds and the plunge in
commission prices gave investors a much more favorable realized risk—return
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trade-off than they received in earlier years. Another reason I conjectured that
the P/E would be higher than its historical level was the decline in the volatility
of real economy variables. This increase in macroeconomic stability was termed
by economists at the time as the “Great Moderation.”

Of course, the 2007-09 recession dispelled the idea that the business cycle
had been tamed. It is my opinion that the Great Moderation was indeed real,
but the long period of macroeconomic stability led to an excessive decline in
risk premiums, particularly in housing-related securities. So, when real estate
prices unexpectedly fell, the entire financial system came crashing down. The
financial crisis greatly increased the risk aversion of investors, and that result
brought the P/E back down to historical levels and led to the poor stock returns
of the past decade.

This observation can be confirmed by examining the data. When the first
forum was held in November 2001, the reported earnings of the S&P 500 over
the preceding 12 months were $15.90, which yielded a P/E of 36.77. The
trailing 12-month earnings on the S&P 500 at the time of the second forum in
January 2011 were $81.47, more than a threefold increase. Yet the index itself
was up by only 30 percent, and the P/E had fallen to 16.66. If the P/E had
fallen only to 22.5, the middle of my valuation range, stock returns would have
been about 3 percentage points per year higher.

Another prediction that did not materialize was my estimate of future bond
yields. I believed that the real yields on bonds would remain between 3 and 4
percent, the level that prevailed when Treasury Inflation-Protected Securities
(TIPS) were first issued in 1997. I also believed that the realized bond returns
in the period after World War II (WWII) were biased downward because of
the unanticipated inflation from the late 1960s through the early 1980s. So, I
did not consider historical returns on bonds; instead, I used the current yield
on TIPS in making my forecast for future bond yields.

Instead, real yields fell dramatically, especially in the wake of the financial
crisis. As of early 2011, 10-year TIPS yields are less than 1 percent and 5-year
TIPS yields are negative. The two primary reasons for the drop in real yields
are the slowdown in economic growth and the increase in the risk aversion of
the investing public, which, in turn, is caused by both the aging of the
population and the shocks associated with the financial crisis. The decline in
inflation has caused the yields on nominal bonds to drop even more, generating
very large realized returns for nominal bond investors. Over the last decade,
realized bond returns were 4.7 percent per year after inflation, swamping stock
returns. Over the past 20 years, realized bond returns were 6.0 percent per year,
1 percentage point less than the 7.0 percent real returns on stocks.
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Updated Return Data

Table 1 shows historical returns for stocks, bonds, and T-bills from 1802
through April 2011. The past decade has shaved one-tenth of a percent off of
the annualized real returns on stocks from 1802 through April 2001; three-
tenths off of the equity returns from 1871, which is when the Cowles Founda-
tion for Research in Economics data became available; and five-tenths off of
the real return since 1926, which is the period that Ibbotson and Sinquefield
popularized in their research.l Over all long-term periods, the real return on
stocks remained in the 6—7 percent range. Over the past 30 years, the real annual
return on stocks has been 7.9 percent, and over the past 20 years, the real return
has been 7.0 percent. In fact, the numbers that now fill the table are almost
identical to those that I calculated when I started my research in the late 1980s.
In essence, the poor returns of the past 10 years just offset the very high returns
of the previous decade.

Table 2 summarizes some of the important statistics about the equity
market, such as the P/E, earnings growth, and dividend growth, for 1871-April
2011. The average P/E has changed very little over the past decade. In the
version of Table 2 prepared for the 2001 forum, the average P/E was 14.45;
adding the subsequent 10 years of data increased it by 0.06 to 14.51. The
earnings yield, which is the reciprocal of the P/E, obviously also changes little.

One important issue that was in contention in the first forum is still debated
today. Finance theory, particularly that of Modigliani and Miller (M&M),
predicts that when the dividend payout ratio declines, the dividend yield will
also decline, but this decline will be offset by an increase in the growth rate of
future earnings and dividends.?2 Cliff Asness, at the 2001 forum, and Rob
Arnott, at the most recent forum, cite research, which they performed together,
that suggests that a lower payout ratio, in contrast to what finance theory would
predict, does not actually lead to faster earnings growth.3 At the first forum, I
claimed that this finding was a result of the cyclical behavior of earnings. Asness
and Arnott claimed to have run further tests to contest this point. Notwith-
standing their results, my data clearly show that over long periods of time, the
payout ratio is inversely correlated with dividend and earnings growth as

predicted by finance theory.

1Roger G. Ibbotson and Rex A. Sinquefield, “Stocks, Bonds, Bills, and Inflation: Year-by-Year
Historical Returns (1926-1974),” Journal of Business, vol. 49, no. 1 (January 1976):11-47.
2Franco Modigliani and Merton H. Miller, “The Cost of Capital, Corporation Finance and the
Theory of Investment,” American Economic Review, vol. 48, no. 3 (June 1958):261-297.
3Robert D. Arnott and Clifford S. Asness, “Surprise! Higher Dividends = Higher Earnings
Growth,” Financial Analysts Journal, vol. 59, no. 1 (January/February 2003):70-87.
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Table 2. Historical Equity Market Statistics, 1871-April 2011

Real Inverse of Real Real Real  Average
Stock Average Average Earnings Dividend Dividend Capital Payout
Return  P/E P/E Growth  Growth Yield Gains Ratio
1871-2011 6.51%  14.51 6.89% 1.81% 1.22% 4.47% 1.55%  59.92%
1871-1945 6.39 13.83 7.23 0.67 0.74 531 1.11 70.81
1946-2011 6.44 15.29 6.54 3.14 1.76 3.50 2.85 47.42

In fact, the evidence in favor of M&M has been strengthened by the
addition of the past 10 years of data. In the 1871-1945 data, annual real per
share earnings growth was only 0.67 percent per year and the payout ratio
averaged nearly 72 percent. In the post-WWII period, real earnings growth
was 3.14 percent and the payout ratio was only 47.42 percent.4

It is true that adding the past 10 years increases post-WWII real per share
dividend growth only marginally because the payout ratio is still declining and
has not yet reached a new “steady state” in which dividend growth will increase
to the level of earnings growth.

Projections for the Next Decade

I'hope a third forum will be held in 2021 so we can look back on our predictions
in 2011, either nursing our wounds or congratulating ourselves on our astute-
ness. Using the current P/E as a basis, I expect real stock returns to be between
6 and 7 percent. But I will not be surprised if they are higher because the same
factors that influenced my prediction of P/Es in the range of 20-25 are as
operative in 2011 as they were at the time of the first forum in 2001.

Real bond returns are on track to be much lower. Ten-year TIPS are now
yielding about 1 percent, so the excess returns of stocks over bonds should be
in the 5-6 percent range, which is higher than the historical average. And the
bias, if any, will be toward a higher equity premium if real bond yields rise from
their extremely low levels, as I think they should. In short, relative to bonds,
stocks look extraordinarily attractive, and I expect stock investors will look back
a decade from now with satisfaction.

4Note that the 3.14 percent growth rate is more than 1 percentage point higher than the post-
WWII real earnings growth rate presented at the first forum; the addition of the past 10 years
also reduces the post-WWII average payout ratio from 50.75 percent to 47.42 percent.
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The Equity Premium Puzzle Revisited
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In the two and a half decades since “The Equity Premium: A Puzzle” (Mehra
and Prescott 1985) was published, attempts to successfully account for the equity
premium have become a major research impetus in finance and economics. In
an effort to reconcile theory with observations, I will elaborate on the appropri-
ateness of three crucial abstractions in that article. In particular, I will argue that
our finding (i.e., the premium for bearing nondiversifiable aggregate risk is small)
is not inconsistent with the average equity premium over the past 120 years.
The three abstractions that I address here are

* using T-bill prices as a proxy for the expected intertemporal marginal rate
of substitution of consumption;

* ignoring the difference between borrowing and lending rates (a conse-
quence of agent heterogeneity and costly intermediation);

*  abstracting from life-cycle effects and borrowing constraints on the young.

I examine each of these in detail below.

Using T-Bill Prices as a Proxy for the Expected
Intertemporal Marginal Rate of Substitution of
Consumption

An assumption implicit in Mehra and Prescott (1985) is that agents use both
equity and the riskless asset to smooth consumption intertemporally. This
assumption is a direct consequence of the first-order condition (see Equation

1) for the representative household in our model. It implies that agents save by
optimally allocating resources between equity and riskless debt.

Uc +5 e
0= Et {%(Vt,ﬂrs - rtc,it+s ):l . (1)

Author Note: This paper draws widely on my collaborations with George Constantinides, John
Donaldson, and Edward Prescott. Quite independently of our joint work, they have made
substantial contributions to the literature on the equity premium puzzle. Consequently, the views
expressed in this paper do not necessarily reflect their views.
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Equation 1 is the standard asset-pricing equation in macroeconomics and
finance. U,(c,,) is the marginal utility of consumption at time £ + s; 7¢, .,  and
rd, ;. are, respectively, the return on equity and the return on the riskless asset
over the period ¢, # + 5; and E, is the expectation conditional on the agent’s
information set at time #.

If the results from the model are to be compared with data, it is crucial to
identify the empirical counterpart of the riskless asset that is actually used by
agents to smooth consumption. In Mehra and Prescott (1985), we used the
highly liquid T-bill rate, corrected for expected inflation, as a proxy for this asset.
But one might ask: Is it reasonable to assume that T-bills are an appropriate
proxy for the riskless asset that agents use to save for retirement and smooth
consumption? Do households actually hold T-bills to finance their retirement?
Only if this question is empirically verified would it be reasonable to equate their
expected marginal rate of substitution of consumption to the rate of return on T-bills.

This question cannot be answered in the abstract without reference to the
asset holdings of households, so a natural next step is to examine the assets held
by households. Table 1 details these holdings for U.S. households. The four
big asset-holding categories of households are tangible assets, pension and life
insurance holdings, equity (both corporate and noncorporate), and debt assets.

Table 1. Household Assets and Liabilities as a Fraction/
Multiple of GDP
(average of 2000 and 2005)

Assets (GDP) Liabilities (GDP)
GDP GDP
Asset (%) Liability (x)
Tangible household 1.65 Liabilities 0.7
Corporate equity 0.85 Net worth 4.15
Noncorporate equity 0.5
Pension and life insurance reserves 1.0
Debt assets 0.85
Total 4.85 4.85

In 2000, privately held government debt was only 0.30 times GDP, a third
of which was held by foreigners. The amount of interest-bearing government
debt with maturity less than a year was only 0.085 times GDP, which is a small
fraction of total household net worth. Virtually no T-bills are directly owned
by households.1 Approximately one-third of the T-bills outstanding are held
by foreign central banks, and two-thirds are held by U.S. financial institutions.

1See Table B-89, Economic Report of the President (2005).
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Although large amounts of debt assets are held, most of these are in pension
fund and life insurance reserves. Some are in demand deposits, for which free
services are provided. Most government debt is held indirectly; a small fraction
is held as savings bonds.

Thus, much of intertemporal saving is in debt assets, such as annuities and
mortgage debt, held in retirement accounts and as pension fund reserves. Other
assets, not T-bills, are typically held to finance consumption in retirement.
Hence, T-bills and short-term debt are not reasonable empirical counterparts to the
risk—free asset priced in Equation 1, and it would be inappropriate to equate the
return on these assets to the expected marginal rate of substitution for an
important group of agents.

An inflation-indexed, default-free bond portfolio with a duration similar
to that of a well-diversified equity portfolio would be a reasonable proxy for a
risk-free asset used for consumption smoothing.2 For most of the 20th century,
equity has had an implied duration of about 25 years, so a portfolio of TIPS
(Treasury Inflation-Protected Securities) of a similar duration would be a
reasonable proxy.

Because TIPS have only recently (1997) been introduced in U.S. capital
markets, it is difficult to get accurate estimates of the mean return on this asset
class. The average return for the 1997-2005 period is 3.7 percent. An alternative
(though imperfect) proxy would be to use the returns on indexed mortgages
guaranteed by Ginnie Mae (Government National Mortgage Association) or
issued by Fannie Mae (Federal National Mortgage Association). I conjecture
that if these indexed default-free securities are used as a benchmark, the equity
premium will be closer to 4 percent than to the 6 percent equity premium
relative to T-bills. By using a more appropriate benchmark for the riskless asset,
I can account for 2 percentage points of the “equity premium.”

Ignoring the Difference between Borrowing and
Lending Rates

A major disadvantage of the homogeneous household construct is that it
precludes the modeling of borrowing and lending among agents. In equilibrium,
the shadow price of consumption at date # + 1 in terms of consumption at date
¢is such that the amount of borrowing and lending is zero. However, there is a
large amount of costly intermediated borrowing and lending between house-
holds, and as a consequence, borrowing rates exceed lending rates. When
borrowing and lending rates differ, a question arises: Should the equity premium
be measured relative to the riskless borrowing rate or the riskless lending rate?

2McGrattan and Prescott (2003) use long-term high-grade municipal bonds as a proxy for the

riskless security.
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To address this question, Mehra, Piguillem, and Prescott (2011) con-
structed a model that incorporates agent heterogeneity and costly financial
intermediation. The resources used in intermediation (3.4 percent of GNP)
and the amount intermediated (1.7 percent of GNP) imply that the average
household borrowing rate is at least 2 percentage points higher than the average
household lending rate. Relative to the level of the observed average rates of
return on debt and equity securities, this spread is far from being insignificant
and cannot be ignored when addressing the equity premium.

In this model,3 a subset of households both borrow money and hold equity.
Consequently, a no-arbitrage condition is that the return on equity and the
borrowing rate are equal (5 percent). The return on government debt, the
household lending rate, is 3 percent. If I use the conventional definition of the
equity premium—the return on a broad equity index less the return on govern-
ment debt—I would erroneously conclude that in this model, the equity pre-
mium is 2 percent. The difference between the government borrowing rate and
the return on equity is not an equity premium; it arises because of the wedge
between borrowing and lending rates. Analogously, if borrowing and lending
rates for equity investors differ, and they do in the U.S. economy, the equity
premium should be measured relative to the investor borrowing rate rather than
the investor lending rate (the government’s borrowing rate). Measuring the
premium relative to the government’s borrowing rate artificially increases the
premium for bearing aggregate risk by the difference between the investor’s
borrowing and lending rates.# If such a correction is made to the benchmark
discussed earlier, the “equity premium” is further reduced by 2 percentage points.
Thus, I have accounted for 4 percentage points of the equity premium reported
in Mehra and Prescott (1985) by factors other than aggregate risk.

Abstracting from Life-Cycle Effects and Borrowing
Constraints on the Young

In Constantinides, Donaldson, and Mehra (2002), we examined the impact of
life-cycle effects, such as variable labor income and borrowing constraints, on
the equity premium. We illustrated these ideas in an overlapping-generations
exchange economy in which consumers live for three periods. In the first period,
a period of human capital acquisition, the consumer receives a relatively low
endowment income. In the second period, the consumer is employed and
receives wage income subject to large uncertainty. In the third period, the
consumer retires and consumes the assets accumulated in the second period.

3There is no aggregate uncertainty in our model.
4For a detailed exposition of this and related issues, see Mehra and Prescott (2008).
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In the article, we explored the implications of a borrowing constraint by
deriving and contrasting the stationary equilibriums in two versions of the
economy. In the borrowing-constrained version, the young are prohibited from
borrowing and from selling equity short. The borrowing-unconstrained economy
differs from the borrowing-constrained one only in that the borrowing con-
straint and the short-sale constraint are absent.

The attractiveness of equity as an asset depends on the correlation between
consumption and equity income. Because the marginal utility of consumption
varies inversely with consumption, equity will command a higher price (and
consequently, a lower rate of return) if it pays off in states when consumption
is high and vice versa.5

A key insight of ours in the article is that as the correlation of equity income
with consumption changes over the life cycle of an individual, so does the
attractiveness of equity as an asset. Consumption can be decomposed into the
sum of wages and equity income. Young people looking forward at the start of
their lives have uncertain future wage and equity income; furthermore, the
correlation of equity income with consumption will not be particularly high as
long as stock and wage income are not highly correlated. This is empirically the
case, as documented by Davis and Willen (2000). Equity will, therefore, be a
hedge against fluctuations in wages and a “desirable” asset to hold as far as the
young are concerned.

The same asset (equity) has a very different characteristic for the middle-
aged. Their wage uncertainty haslargely been resolved. Their future retirement
wage income is either zero or deterministic, and the innovations (fluctuations)
in their consumption occur from fluctuations in equity income. At this stage
of the life cycle, equity income is highly correlated with consumption. Con-
sumption is high when equity income is high, and equity is no longer a hedge
against fluctuations in consumption; hence, for this group, equity requires a
higher rate of return.

The characteristics of equity as an asset, therefore, change depending on
the predominant holder of the equity. Life-cycle considerations thus become
crucial for asset pricing. If equity is a desirable asset for the marginal investor
in the economy, then the observed equity premium will be low relative to an
economy where the marginal investor finds it unattractive to hold equity. The
deus ex machina is the stage in the life cycle of the marginal investor.

S5This is precisely the reason why high-beta stocks in the simple capital asset pricing model
framework have a high rate of return. In that model, the return on the market is a proxy for
consumption. High-beta stocks pay off when the market return is high—that is, when marginal
utility is low and, hence, their price is (relatively) low and their rate of return high.
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We argued that the young, who should be holding equity in an economy
without frictions, are effectively shut out of this market because of borrowing
constraints. The young are characterized by low wages; ideally, they would like
to smooth lifetime consumption by borrowing against future wage income
(consuming a part of the loan and investing the rest in higher return equity).
However, they are prevented from doing so because human capital alone does
not collateralize major loans in modern economies for reasons of moral hazard
and adverse selection.

Therefore, in the presence of borrowing constraints, equity is exclusively
priced by middle-aged investors because the young are effectively excluded from
the equity markets and a high equity premium is thus observed. If the borrowing
constraint is relaxed, the young will borrow to purchase equity, thereby raising
the bond yield. The increase in the bond yield induces the middle-aged to shift
their portfolio holdings from equities to bonds. The increase in demand for
equity by the young and the decrease in demand for equity by the middle-aged
work in opposite directions. On balance, the effect is to increase both the equity
and the bond return, while shrinking the equity premium.

The results suggest that, depending on the parameterization, between 2
and 4 percentage points of the observed equity premium can be accounted for
by incorporating life-cycle effects and borrowing constraints.

Conclusion
I have argued that using an appropriate benchmark for the risk-free rate,
accounting for the difference between borrowing and lending rates, and incor-
porating life-cycle features can account for the equity premium. That this can
be accomplished without resorting to risk supports the conclusion of Mehra
and Prescott (1985) that the premium for bearing systematic risk is small.
My projection for the equity premium is that at the end of the next decade,
it will be higher than that observed in the past. During the next 10 years, the
ratio of the retired population to the working-age population will increase.
These retired households, in an attempt to hedge against outliving their assets,
will likely rebalance their portfolios by substituting annuity-like products for
equity. Because, in equilibrium, all assets must be held, this substitution will
lead to an increase in the expected equity premium. Consequently, during this
adjustment process, the realized equity premium will probably be lower than
the historical average.
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An Opening of

Minds

"I think investors are starting to
come around to the view that stocks
aren't quite as special as they once
thought," says Rob Arnott

By Jonathan Barnes

“My career has largely been successful as a con-
sequence of the fact that I love to test ideas,” says
Rob Arnott, chairman and CEO of Research Affil-
iates and former editor in chief of the Financial
Analysts Journal. Arnott’s reputation for testing
conventional investment wisdom made him one
of the key contributors when the Research Foun-
dation of CFA Institute gathered leading aca-
demics and practitioners in 2011 to discuss the
equity risk premium (ERP), the expected return
for equities in excess of a risk-free rate. He deliv-
ered a presentation titled “Equity Risk Premium
Myths,” which was subsequently included in the
book Rethinking the Equity Risk Premium. In this
interview with CFA Institute Magagzine, Arnott
corrects some of the misconceptions about the
ERP, argues that “a cult of equities is worship-
ping a false idol,” deconstructs the notion of a
risk-free rate, and explains why “our industry,
both on the practitioner and on the academic
sides, has tremendous inertia, a resistance to
new ideas.”

March/April 2013 CFA Institute Magazine 33



ALL TOO OFTEN,
THE TERM
"EQUITY RISK
PREMIUM"

IS ATTACHED
TO WIDELY
DIFFERENT
CONCEPTS.

Do we need a stronger definition of the
equity risk premium?

All too often, the term “equity risk premium”
is attached to widely different concepts. It is
applied to the historical difference in returns
between stocks and bonds—or between stocks
and cash—and it is also applied to forward-look-
ing expectational return differences. Really,
a risk premium is an expectational return, so
when we look at historical returns, I think it
is important to use different terminology. I
prefer the term “historical excess return,” not
risk premium.

If we turn attention from past to future, the
equity risk premium should be the expected
incremental return that an investor will likely
earn from a willingness to hold stocks instead
of bonds or cash. So, one needs to further define
one’s terms. The risk premium versus bonds and
the risk premium versus cash are very differ-
ent. Today, cash yields nothing; 30-year bonds
have yields around 3%.

Which measure is more widely used?
Academia tends to think of the equity risk pre-
mium relative to a risk-free rate (never mind
that there is nothing that is really risk free in
life), and typically that is thought of as a cash
yield. A much more relevant measure is equi-
ties versus long bonds because they both have
a long investment horizon. Cash is very risky
for the long-term investor!

When we look at stocks relative to long
bonds, we can do some very simple arithmetic
as it relates to expectational returns. Thirty-
year bonds have yields around 3%, and the
real return as indicated by long-term Treasury
Inflation-Protected Securities (TIPS) is 0.5%,
give or take.

Stocks produce returns in a real return form
because earnings and dividends grow with infla-
tion, plus a real growth kicker. Historically,
going back a hundred years, you find earnings
and dividends have grown a little less than
1.5% above the rate of inflation. If you add that
to the current yield, you get something on the
order of a 3.5% expected real return, as against
0.5% for long TIPS. That gives you a 3% risk
premium. And that assumes that past rates of
growth can continue, given the headwinds from
our aging population, as well as our burgeon-
ing debt and deficits.

So when we reframe the definition in terms of
forward-looking return expectations for stocks
(relative to forward-looking real return expec-
tations for long bonds), we get a comparison
of two relatively similar-horizon investments
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and a comparison that has some real economic
meaning. That’s my preferred way of thinking
about the equity risk premium.

Is more standardization of the ERP needed?
Discussions about the equity risk premium often
occur in vague terms: How much more do you
expect to earn from a willingness to bear equity
market risk? How much more return relative
to what? Over what investment horizon? These
questions are left ambiguous in all too many
examinations of the equity risk premium. If they
are defined with any precision, you get much
more reasonable apples-with-apples compari-
sons. Then, you have an ability to examine the
underlying assumptions.

There is an annual academic survey of esti-
mates on the equity risk premium in which the
ERP is defined as a long-term return against
T-bills. But you still have to factor inflation
expectations, and on a long-term basis, inflation
is anyone’s guess, not to mention the future real
T-bill yields. So, even with studies that define
their terms, if you have a gap in return hori-
zon—cash has a horizon that is measured in
weeks or months, stocks have a horizon that is
measured in decades—then again, you get into
ambiguous comparisons of apples and oranges
and a relatively meaningless phenomenon.

Can you explain the myth that the equity
risk premium is 5%?

The notion that stocks beat bonds by 5% was
embraced in the 1990s by much of the con-
sulting community (and through the consult-
ing community, by much of the plan sponsor
community). It is something of a core belief
in the practitioner community. This myth is
very dangerous because the long-term histor-
ical excess return—while not far from 5%—is
driven in large measure by a change in valua-
tion multiples for equities. The long-term his-
torical average dividend yield for stocks going
back a hundred or more years is about 4%. If
the yield now is 2%—a rise in valuation mul-
tiples from 25 years of dividends to 50 years
of dividends—that is a big change in valua-
tion multiples. So, it creates an inflated histor-
ical excess return, which people then translate
into an inflated expectational risk premium.

How does your estimate of 3% compare
historically?

It’s above the historic norms. In 2002, I wrote
a paper with Peter Bernstein for the Financial
Analysts Journal that showed that the reasonable
historical equity risk premium—not the excess



return—but what would reasonably have been
expected historically for stocks relative to long
bonds—was 2.4%.

So, if we are looking at 3% today, that means
that right now we have a modestly outsized
equity risk premium (if future economic growth
matches past growth). It’s predicated on negative
real yields at the long end of the bond market,

| THINK THE MYTHS ARE A CONSEQUENCE

OF INERTIA. OUR INDUSTRY, BOTH ON THE
PRACTITIONER AND ON THE ACADEMIC SIDES,
HAS TREMENDOUS INERTIA, A RESISTANCE

so that is a big problem. If you are looking at
anemic real returns on bonds (and less-anemic
real returns on stocks), you get a positive risk
premium through the unfortunate path of gen-
erally dismal returns.

Another myth is that the ERP is static over
time, companies, and markets. Can you

say more?

There are respected academics who build their
theories on the notion that the equity risk pre-
mium must be static. Yet, on the other hand,
there are those who argue that the equity risk
premium varies from one stock to another. If it
varies from one stock to another, why shouldn’t
it vary from one month or year to another? The
notion of a static equity risk premium is another
unfortunate myth.

The risk premium is really a function of pric-
ing. When bond yields are high, the risk pre-
mium can get very skinny indeed. Ever so briefly
in 2000, you could buy TIPS, long-term TIPS,
extending out 20-30 years that had a yield of
over 4%. I believe the top was 4.3%. A 4.3% real
return guaranteed with full faith and credit of
the U.S. Treasury is a marvelous default risk—
free return. To have that available in bonds at
a time when stocks had a yield of 1% is really
quite breathtaking. So, what we find is that the
risk premium is dynamic. It changes over time.

And across companies and markets.

Yes, let’s look across companies. Bank of Amer-
ica is a huge company and comprises less than
1% of the U.S. stock market. Apple is a much
smaller company that comprises over 4% of the
U.S. stock market. Is it reasonable to assume
that Apple—with wonderful growth, no seri-
ous competition, and viewed widely as a safe
haven—should have the same risk premium as
Bank of America, a company that has in recent
years seemed to lose its way strategically and is
facing daunting headwinds in the years ahead?
Should they be priced at the same forward-look-
ing rate of return? Probably not.

By the same token, compare the risk pre-
mium when people were worried about finan-
cial Armageddon in early 2009 and the risk pre-
mium when people felt that things were getting

TO NEW IDEAS.

solidly back on track in early 2011. Should that
risk premium be the same from one year to the
next? Of course not.

So, yes, risk premia vary cross-sectionally,
across time, across markets, across compa-
nies. Is the Greek risk premium higher than
the U.S. risk premium today? Yeah, I would
think so, which means that investors in Greek
stocks should be expecting a higher return than
investors in U.S. stocks because of the higher
expected uncertainty.

Why are these myths so enduring?
I think the myths are a consequence of iner-
tia. Our industry, both on the practitioner and
on the academic sides, has tremendous iner-
tia, a resistance to new ideas. Once people are
taught a particular way of thinking, there is
a resistance to questioning that way of think-
ing. One could characterize it even as a bit of
intellectual laziness. People embrace an idea
that they have been taught, and they hang on
to that idea. They are reluctant to relinquish it
in favor of something else.

People are taught the normal risk premium
is 5%. In early 2001, Ron Ryan and I wrote a
paper titled “The Death of the Risk Premium,”
which was first published as a First Quadrant
“President’s Letter” and later published in the
Journal of Portfolio Management, where we
suggested that the equity risk premium was
now negative. That created a firestorm of con-
troversy and even outrage in some quarters—
to suggest that stocks would produce a lower
return than bonds. But if stocks have a divi-
dend yield of 1% and bonds have a yield of 6%
in an environment of 2% inflation, that points
to a negative risk premium, unless stocks can
deliver long-term earnings and dividend growth
north of 5%. There is nothing written into con-
tract law in the finance community that says,
“Stocks must have a positive risk premium.”
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WE DO OURSELVES A GREAT FAVOR IF

WE ABANDON THE NOTION OF A RISK-FREE
RATE AND REPLACE IT WITH A NOTION OF
A RISK-MINIMIZING ASSET OR PORTFOLIO
OVER A HORIZON MATCHING THE INTENDED
LIABILITIES.

Why are you so interested in these myths?
My career has largely been successful as a con-
sequence of the fact that I love to test ideas. The
more widely accepted an idea is, the more [ am
inclined to say, “Let’s test it and see if it is true.”

One of the things that startled me over
the course of my career is how few people
pursue that line of reasoning—“If an idea is
well accepted, maybe we should test it”—and
how many people resist those tests when they
turn out to suggest that conventional wisdom
is wrong. Conventional wisdom isn’t always
wrong; it’s just not always right.

How risk free is the risk-free rate?

I think the whole notion of a risk-free rate is a
distraction which takes our eye off of the ball in
terms of how people think about investments.
First, risk free in what context?

The risk of a 30-day Treasury bill defaulting
is, for all intents and purposes, zero. The risk
of it producing a real return that is less than
we expect—that is a much bigger risk because
the uncertainty about next month’s CPI has a
certain standard deviation that makes that so-
called risk-free asset a little less risk free than
we might think or hope.

Try to persuade any investor with a long-term
liability—a typical pension fund, for instance—
that owning and rolling T-bills is a risk-free
way to fund those pensions. Come on! We don’t
know what the rates are going to be over the
coming years. We don’t know what the infla-
tion is going to be, and we don’t know what
the growth of the liability itself will be. There
is no such thing as a risk-free rate. The sooner
we abandon the notion that there is a risk-free
rate, the better off we will be.

If not risk free, then what?
For most long-term investors, the risk-minimiz-
ing asset—not risk free—is something that is
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duration-matched to your intended spending
stream and to your liabilities. If you are a pen-
sion fund, for instance, if those liabilities have
an inflation kicker to them—if they are sensi-
tive to the rates of inflation—then long TIPS
are your risk-minimizing asset.

If we think in terms of risk-minimizing assets
over a horizon long enough to matter, we arrive
at very, very different answers. All of a sudden,
what feels low risk (a cash-dominated portfo-
lio) turns out to be very high risk measured
in terms of long-term return expectations and
long-term liabilities. Something that feels pretty
volatile, a 30-year TIPS instrument, winds up
being very low risk measured against long-term
liabilities. So, I think we do ourselves a great
favor if we abandon the notion of a risk-free rate
and replace it with a notion of a risk-minimiz-
ing asset or portfolio over a horizon matching
the intended liabilities.

Would that alter the traditional asset-pricing
models that evaluate risk-return trade-offs?
Peter Bernstein and I published a paper way back
in 1988 in the Harvard Business Review (they
assigned the title “The Right Way to Manage
Your Pension Fund,” which I thought was a
pretty arrogant title). The paper simply said, “If
you redefine your efficient frontier to charac-
terize risk as the mismatch between your assets
and liabilities, you wind up with a very differ-
ent efficient frontier and a very different port-
folio mix.” We urged consultants and pension
funds to consider optimizing their holdings on
the basis of a redefinition of risk. To this day, I
believe that makes absolute sense, and to this
day, hardly anyone does it.

How does the LIBOR scandal tie in to this?

I think that the LIBOR scandal is simultane-
ously a big deal and much ado about nothing,
which sounds contradictory.



I say much ado about nothing because when
people price swaps off LIBOR, when it is a
gamed LIBOR, they figure out what they want
to charge for the swap and they price it relative
to that gamed LIBOR. The gaming of the LIBOR
has nothing to do with the rate that they are
charging. The rate that they are charging rel-
ative to LIBOR is really an outcome of setting
a rate that you want to charge and subtracting
the gamed LIBOR from it. So if the gaming of
LIBOR is much the same from one period to the
next, no one is harmed.

But it was a very big deal in the sense that
people trusted that it was a fair interbank bor-
rowing rate. We have had so many damaging
body blows to the public’s sense of trust in the
capital markets. How useful are the capital mar-
kets if we can’t trust them? How effective is the
capitalist system that is predicated on trust?
When we do a deal, we trust that the other side
will honor their side of the deal.

You attended the CFA Institute forums on
the equity risk premium in 2001 and 2011.
What did you learn? What was your experi-
ence at the forums?
They were fun. As I mentioned, when Ron Ryan
and I wrote the paper “The Death of the Equity
Risk Premium” in 2000, we ran into a buzz saw
of resistance. Today, you don’t get that push-
back. One thing that has changed is that people,
probably by dint of the pain of the last dozen
years, are beginning to recognize that the cult
of equities is itself promulgating huge myths.

The notion that double-digit returns are nat-
ural for stocks, the notion that lower yields are
the market’s way of telling you to expect faster
growth, the notion that stocks are assuredly
going to produce higher returns than long bonds
for those patient enough to stay the course over
the course of one or two economic cycles and
that stocks are less risky than bonds for the
truly long-term investor—these are all myths
that are fast dissipating.

My view that a cult of equities is worshipping
a false idol is no longer a fringe view that gets
one consigned to our industry’s virtual luna-
tic asylum. It’s becoming an acceptable view.
So I think we are seeing an opening of minds.
The opening of minds is unfortunately a dozen
years too late to avert damage, but it is impor-
tant and interesting to see that it is happening.

You've written on the necessity of challeng-
ing deeply rooted assumptions of finance
theory. Can you explain?

Neoclassical finance and the capital asset pricing
model are predicated on an array of powerful

theories and, in many cases, mathematical proofs
that demonstrate that if the market behaves in
thus and such a fashion, it will have thus and
such implications.

Take the capital asset pricing model. If mar-
kets are efficient and if investors share a common
view on forward-looking risks and returns, if
investors trade for free with no taxes and no
trading costs, and if all investors have a sim-
ilar utility function, then the market-clear-
ing portfolio will be the “mean—variance-effi-
cient portfolio” and you can’t beat it on a risk-
adjusted basis.

That is a very powerful conclusion—deserv-
edly winning a Nobel Prize for Bill Sharpe—
built on a foundation of heroic and clearly inac-
curate assumptions. I think finance theory is
wonderful, but I think it is important that we
acknowledge that finance theory is theory. It
is not the real world. Theory is designed to tell
us how the world ought to work. The more we
can learn from theory and conform theory to
better match the real world, the deeper our
understanding of markets.

I think, with the coming quarter century, it
will be marvelous if we see a marriage—and
it will be an uncomfortable marriage—of neo-
classical finance with behavioral finance, a
theoretical foundation for the empirical obser-
vations of behavioral finance. The big issues in
finance theory are really simple. If you assume
that the theory is correct and true, then we are
tacitly assuming that the assumptions are cor-
rect and true. And yet nobody would argue that
the assumptions are true. I think we need to
back off from the notion that theory is reality.

Are equities worth the risk, given the poten-
tially low equity risk premium?

I think investors are starting to come around
to the view that stocks aren’t quite as special
as they once thought. The sad irony is that the
more extravagantly expensive stocks are, the
more members you will have in the cult of equi-
ties. The reason for that is simple. Stocks become
extravagantly expensive by performing bril-
liantly. After they have performed brilliantly,
it is painful to argue the case that stocks are a
lousy investment. People come around to the
view that stocks aren’t guaranteed a premium
return after equities have underperformed badly
for a long period of time. That is unfortunate
and it is ironic, but it is a simple fact.

Jonathan Barnes is a financial journalist and author of
the novel Reunion.
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Duke CFO magazine Global Business Outlook survey - U.S. - Fourth Quarter, 2015

la. Are you more or less optimistic about your country's economy compared to last quarter?

Number Percent 95% Cl
1=More optimistic 120 26.1 % +4.0%
0=No change 152 33.0% +43%
-1=Less optimistic 188 40.9 % +45%
Total 460 100.0 %

Mean =-0.15
SD=0.81

Missing Cases = 4
Response Percent = 99.1 %



Duke CFO magazine Global Business Outlook survey - U.S. - Fourth Quarter, 2015

1b. Rate your optimism about your country's economy on a scale from 0-100, with 0 being the least
optimistic and 100 being the most optimistic.

Minimum =0

Maximum = 95

Mean = 60.3

Median = 60

Standard Deviation (Unbiased Estimate) = 17.6

95 Percent Confidence Interval Around The Mean =58.6 - 62.1

Quartiles

1=50
2=60
3=75

Valid Cases =395
Missing Cases =67
Response Percent = 85.5%



Duke CFO magazine Global Business Outlook survey - U.S. - Fourth Quarter, 2015

2a. Are you more or less optimistic about the financial prospects for your own company compared to last
quarter?

Number Percent 95% CI
1=More optimistic 189 41.0% +45%
0=No change 132 28.6 % +4.1%
-1=Less optimistic 140 30.4 % +4.2%
Total 461 100.0 %

Mean =0.11
SD=0.84

Missing Cases = 3
Response Percent = 99.4 %



Duke CFO magazine Global Business Outlook survey - U.S. - Fourth Quarter, 2015

2b. Rate your optimism about the financial prospects for your own company on a scale from 0-100, with 0
being the least optimistic and 100 being the most optimistic.

Minimum =0

Maximum = 100

Mean = 65.9

Median = 70

Standard Deviation (Unbiased Estimate) = 20.0

95 Percent Confidence Interval Around The Mean = 64.0 - 67.9

Quartiles

1=50
2=170
3=80

Valid Cases =398
Missing Cases =64
Response Percent = 86.1%
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3a. During the past quarter, which items have been the most pressing concerns for your company's top
management team?

Number Percent 95% CI
Economic uncertainty 191 42.7 % +4.6%
Cost of benefits 162 36.2 % +45%
Difficulty attracting / retaining qualified employees 156 34.9 % +4.4%
Regulatory requirements 149 33.3% +4.4%
Government policies 136 304 % +43%
Weak demand for your products/services 112 251 % +4.0%
Data security 106 23.7% +4.0%
Employee productivity 84 18.8 % +3.6%
Employee morale 81 18.1% +3.6%
Access to capital 68 152 % +33%
Rising wages and salaries 63 141 % +32%
Currency risk 47 10.5% +29%
Corporate tax code 44 9.8% +2.8%
Cost of borrowing 36 8.1% +25%
Geopolitical / health crises 22 4.9 % +2.0%
Rising input or commodity costs 17 3.8% +1.8%
Deflation 16 3.6% +1.7%
Inflation 12 2.7% +15%
Other 35 7.8% +25%
Total 1537

Number of Cases = 447

Number of Responses = 1537

Average Number Of Responses Per Case = 3.4
Number Of Cases With At Least One Response = 447
Response Percent = 100.0 %
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3a. During the past quarter, which items have been the most pressing concerns for your company's top
management team? - Other specified

Agr, Forestry, Fishing Deflation

Bank/Fin/Insur/Real Est Increasing competition
Bank/Fin/Insur/Real Est insurance pricing

Bank/Fin/Insur/Real Est low interest rates

Bank/Fin/Insur/Real Est non-traditional competition - less regulated
Bank/Fin/Insur/Real Est Sales staff

Bank/Fin/Insur/Real Est stasis in consumer and business demand
Energy Low oil and gas prices
Healthcare/Pharm Dependent on Government funding
Healthcare/Pharm impact of health care reform
Healthcare/Pharm Low Medicare payments
Healthcare/Pharm Medical premiums

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Other

Other

Pub Admin
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale

agresssive competitor pricing
Declining commaodity costs

drought

Falling Commodity Costs

Major Customer disfunction

poor production quality

Trained and Skilled Production Employees
Weak retail sales

Global Economy

Hiring the right person

terrorist action slowing economy/travel
Ability to scale quickly

Driving more top-line growth

drop in oil prices

Loss of sales revenue

Retail/Wholesale SUPPLY FROM VENDORS

Services, Consulting Cash flow

Services, Consulting Competition

Services, Consulting Cost Containment

Services, Consulting Dropping oil price

Services, Consulting Energy industry earnings outlook and its impact on the US economy.
Services, Consulting Energy prices,

Services, Consulting Government idiots

Tech [Soft/Hard/Bio] Service delivery

Transp, Public Util Steel Imports affecting Customers
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3b. Other than your answers to 3a, please write any new challenges or emerging risks that your firm
anticipates in the next year.

Agr, Forestry, Fishing
Agr, Forestry, Fishing
Agr, Forestry, Fishing

Agr, Forestry, Fishing

Agr, Forestry, Fishing

Agr, Forestry, Fishing

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Communication/Media
Communication/Media
Energy

Energy

Energy
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Manufacturing

Ag Chemical & Seed company consolidation

European and China economic uncertainty.

Increasing supply of the product we produce will put downward pressure on
selling prices

Low world wide growth, terrible emerging market area, terrorism and unless one is
associated with a

N/A

royalty checks and lack of knowledge what happened to them.

Benefits costs; excessive and restrictive government regulations

CFBP and attracting qualified employees

Changes in consumer preferences.

Competition

Cyber Security issues

economic challenges in mid-level economies (we do a lot of business
internationally)

Economic stagnation and soft insurance markets

Economic uncertainty in 2016

Expanding product offerings into into new geographical areas (other USA States)
Geopolitical risks, interest rate environment

Growing the top line again.

Higher interest rates will be a challenge for loan growth

Increased shareholder activism

Increasing costs driven by customer and prospect demands

Increasing tax rates - property tax

Interest Rate stagnation

Interest rate risk due to anticipated rising interest rates.

interest rate and geopolitical uncertainty

interest rate risk

Managing rising interest rates

New Government Regulations

not enough qualified employees to hire

Possibility of deflation

Presidential election-induced uncertainty or consumer/business conservatism
rising interest rates, depressed oil prices,cyber threats, regulatory excesses.
Trying to manage income growth at a pace in excess of increases in fixed costs
uncertainty on all the concerns mentioned above

Dwindling Financing

Technological advances in delivering media via various platforms
Continued economic head winds driven by greater macroeconomic drivers.
culture changes need to be implemented or we will lose key personnel

Low oil and gas prices!

Acces to cheap labor

Cash Flow and expansion

China Meltdown

Extensive Labor shortage in region

Increasing consolidation and competition

IT security

none | know of

Nurse and Physician shortages

OBAMA HEALTHCARE POLICIES AND DIRECTIVES

Patient engagement

Political climate with the election

Reimbursement Rate Pressure

State regulatory action to limit payments for services rendered.

1) Suitability of acquisition / disposition opportunities and 2) increased import
competition
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3b. Other than your answers to 3a, please write any new challenges or emerging risks that your firm

anticipates in the next year.

Manufacturing

Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Mining/Construction

Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction

80% drop in oil and gas market responsible for 15% of our sales increased
competition elsewhere

a need for velocity on new product development

ACA

Believe increase in interest rates will only hurt US economy as other countries
keep rates low.

Changing markets for goods sold

Continued drop in commodity prices including base metals, petroleum and natural
gas.

Customer retention

Employee Productivity

Executing and integrting acquisitions

FDA regulations

Finding material

Globalization of our business

Government policies that increase cost of operations. For example, cost comply
with ACA reporting.

Growing the business with new customers

Industry regulation changes affecting demand

Inventory destocking of customers. Push is on you hold it until I need it. Lead
time shrinkage.

Lack of focus by government in improving business conditions and productivity.
lack of leadership in Washington DC

launching new MRP system and impact on running our business

low oil prices that affect the markets where we sell our products

Managing a viable business through the oil and gas sector downturn.

na

Obamacare taxes are beginning to have an effect on employees.

Overall position in the cycle - we appear to be at a peak

political uncertainty

political unrest, more layoffs at large corporations we source our components
from, strikes

Potential loss of customers due to re-compete of major contracts

raw ingredient sourcing - drought

Rising interest rates effect on economy

rising interest rate effect on overall economy

Risks related to inventory, intelectual property related to sustaining new products
Stagnant economy and ACA costs results with higher out of pocket costs.

State Economics

supply chain issues created by our vendors ability to supply our needs

Supply costs

Tariffs

The ability to ramp up quickly enough to meet increasing market demand.

Trans Pacific Partnership Deal - (NAFTA all over again)

Uncertainty in the global economic status.US shows no income growth as medical
and local taxes inc.

We do not have weak demand for our products, but we struggle with how to have
double digit growth.

Continued squeeze on profit margins due to P&C insurance companies to cap claim
estimates/payouts

Expanding into new types of work/markets

Foreign competition

Managing growth and meeting customer expectations.

Plant productivity, shrinking capital market, rising cost of raw materials

Raw goods and commodities are currently what they were 10 to 20 years ago,
when will inflation begin
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3b. Other than your answers to 3a, please write any new challenges or emerging risks that your firm

anticipates in the next year.

Mining/Construction
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

Pub Admin

Pub Admin

Pub Admin

Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale

Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Terrorist attacks on U.S. targets, keeping employees safe

Additional employee mandates from government

aging staff

declining member base

Decreased reimbursement from Medicaid is creating a number of issues.
deteriorating infrastructure

Global terrorism security concerns presses identical election in the USA?
Governmental regulations with out the funding to implement

Health care costs will cost us more jobs over 55 jobs out of 100.

Increased competition

Increased difficulties i repatriating funds and conflicting government requirements.
International terrorism returning to the US

low price of mined products: copper, gold, iron- we do business on 4 continents
Mergers and acquisitions

Minimum wages and changes in DOL regulations.

Need to improve program profitability

new competition coming into market.

Politics and related poor decisions.

Qualified labor force

Regulatory Constraints

Shortage of qualified employees

Some slowing of growth in the luxury hospitality market

Technology changes

Terrorism fear affecting the international exchange programs.

uncertain trajectory of interest rates

Union relations/bargaining.

We receive funding from WV State, they are facing increasing challenges.
University enrollment down

Health care costs number 1 issue. Sky rocketing provider cost increases Cadillac
tax huge issue

health insurance cost are sky rocketing

World unrest

Channel Blurring

competing with big box stores

Cost of Corporate Taxes and Insurance

global economic impact of terrorism

Impact of technology on middle class jobs

local county tax and regulation

Potentially slower economic growth, which would pressure sales.
Recruiting talent

Slower growth environment

stable senior leadership

Strong US dollar continue to challenge Mexico peso valuation

Terrorism

terrorists attacks on financial institutions and or commodities desks.

The cost of healthcare goes up each year and changes making it less likely that we
will offer it.

A decline in corporate earnings driving down the stock market causing additional
layoffs and recess

All the above

Attracting new business

Borrowing money

Changing landscape in our industry

Cuts in Government grants.

Decreasing demand for our services.
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3b. Other than your answers to 3a, please write any new challenges or emerging risks that your firm

anticipates in the next year.

Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting

Services, Consulting
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Transp, Public Util
Transp, Public Util
Transp, Public Util

Delays in governmental action, specifically, the delay in renewing the expired
Federal tax deduction

Domestic Terrorism

ensuring Continuing economic growth

Find qualified people.

Global economic softness.

Global security threats from terrorism.

GLobal uncertainty and it's impact on our business

health insurance issues

Healthcare cost and an economic slow down due to the political issues in the
middle east

lack of understanding of the marketing activity

Loss of Key personnel for retirement

Macro economic risk in Asia Pacific, China esp and Latin America, Brazil esp.
Market acceptance of products.

Market fluctuation

Metal commodity price drops

New regulatory opportunities occur to bureaucrats every day.

Political uncertainly

Qualified and affordable workforce

Regulations from our government are stifling the entire economy.

Replace it with a republican one that is business friendly and follow through on
what they promise.

Retaining customers & increasing customer base.

Risk of another liberal Democrat being elected President and the tanking of the US
economy.

The ongoing threat of terrorism abroad and the effect on the oil and gas industry.
The successful award of prime contracts within of marketplace.

Turmoil in Europe depressing business activity and spreading to other parts of
the world.

USA Govt. regulations on export/import

We foresee a continuing decline in economic activity and the market we serve (HD
Trucks)

Worldwide Terrorism

Best case is a flat economy due to demand limitation for GNP being reached.
Capital markets from higher interest rates

China's investments into core technology infrastructure (e.g. semiconductors,etc.)
Competitor action

Continuing increase in regulation and no change in the tax code=50

Cost of potential exit strategies for owners.

customer retention, product launches

Geopolitical risks (ISIS)

Global credit crisis. Significant ISIS events

Health Legislation and additional direction toward Acute Care Organization
formats

Increased competition with less opportunities

Increased technology demands

Lack of growth causing a pause and uncertainty how to regain it again.

Not enough high skilled labor available.

Rising real estate rental costs

terrorism globally

We were recently purchased by Stanley Black and Decker and were all on pins
and needles.

employee dissatisfaction with health care cost solutions

Increasing supply of industry capacity without corresponding increasing demand
Industry changes.
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3b. Other than your answers to 3a, please write any new challenges or emerging risks that your firm
anticipates in the next year.

Transp, Public Util Need federal govt action to fund infrastructure investments in the US
Transp, Public Util The effect of new regulations on the core business.
Unspecified Industry lack of sales commitments from customers

Unspecified Industry none
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4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during
the next 12 months? [Unweighted - Winsorized]

Mean sD 95% CI Median  Minimum _ Maximum _ Total

Health care costs 8.14 6.52 7.48-881 7 -6.52 23.72 311
Technology spending 6.46 9.08 5.33-759 5 -15 31.63 298
Revenue 6.18 11.45 5.01-7.35 5 -20.90 34.82 31
Earnings 6.05 15.15 4.33-7.77 5 -30.70 44.82 297
Marketing/advertising spending 6.03 1094 4.69-7.37 3 -22.90 38.54 368
Dividends 4.62 6.19 2.44 -6.80 2 0 24.23 256
Research and development spending 3.84 548 3.00-4.68 1 -7.36 15.72 296
Number of domestic full-time employees 3.58 741 2.73-4.42 2.50 -14.90 22.38 196
Wages/Salaries 3.35 3.26  3.00-3.69 3 -10.50 18.01 120
Productivity (output per hour worked) 3.07 3.87 255-359 2 -5.30 12.17 278
Cash on the balance sheet 267 1275 1.22-411 0.50 -27.40 34.85 212
Capital spending 266 1746  0.72-4.60 3 -39.60 47.43 163
Number of domestic temporary employees 1.77 721 0.76-2.78 0 -19.50 23.43 368
Number of offshore outsourced employees 1.57 340 0.97-2.18 0 0 12.16 105
Prices of your products 1.43 410 094-1.91 2 -9.64 11.90 248

Share repurchases 0.44 486 -0.49-1.37 0 -20.80 22.53 345



Duke CFO magazine Global Business Outlook survey - U.S. - Fourth Quarter, 2015

4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during
the next 12 months for: [Unweighted - Sorted]

(N=464)

Mean & SD  Positive Zero Negative
1 0 -1

0.89 320 13 12
Wages/Salaries 0.41 92.8% 3.8% 3.5%
0.87 331 25 12
Health care costs 0.43 89.9% 6.8% 3.3%
0.65 180 50 18
Technology spending 0.61 72.6% 20.2% 7.3%
0.61 143 56 13
Productivity (output per hour worked) 0.60 67.5% 26.4% 6.1%
0.58 18 13 0
Dividends 0.50 58.1% 41.9% 0.0%
0.58 281 18 69
Revenue 0.79 76.4% 4.9% 18.8%
0.52 157 75 24
Marketing/advertising spending 0.66 61.3% 29.3% 9.4%
0.51 197 52 47
Number of domestic full-time employees 0.75 66.6% 17.6% 15.9%
0.50 84 76 3
Research and development spending 0.54 51.5% 46.6% 1.8%
0.48 206 28 63
Earnings 0.82 69.4% 9.4% 21.2%
0.43 168 62 48
Prices of your products 0.77 60.4% 22.3% 17.3%
0.37 189 47 75
Capital spending 0.85 60.8% 15.1% 24.1%
Number of domestic temporary 0.29 75 102 19
employees 0.63 38.3% 52.0% 9.7%
Number of offshore outsourced 0.24 29 91 0
employees 0.43 24.2% 75.8% 0.0%
0.23 149 68 81
Cash on the balance sheet 0.85 50.0% 22.8% 27.2%
0.08 13 87 5

Share repurchases 0.41 12.4% 82.9% 4.8%
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4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during
the next 12 months? [All Companies - Winsorized - Revenue Weighted - Sorted]

Mean SD 95% CI Median  Minimum _ Maximum _ Total

Earnings 6.85 14.14 5.33-8.36 5 -30.70 44.82 332
Technology spending 5.98 859  4.98-6.97 5 -15 31.63 227
Dividends 5.28 4.99 4.36-6.19 5 0 24.23 375
Revenue 4.23 8.62 3.35-5.10 4 -20.90 34.82 354
Cash on the balance sheet 379 1069 2.59-4.99 1.50 -27.40 34.85 281
Marketing/advertising spending 3.72 787 2.80-4.64 2 -22.90 38.54 335
Research and development spending 3.30 493 2.66-3.94 2 -7.36 15.72 306
Capital spending 261 1394 1.16-4.06 2 -39.60 47.43 114
Prices of your products 0.78 344 041-1.15 1 -9.64 11.90 169

Share repurchases 0.05 6.33 -0.91-1.00 0 -20.80 22.53 288
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4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during
the next 12 months? [All Companies - Winsorized - Employee Weighted - Sorted]

Mean  SD 95% CI Median  Minimum _ Maximum _ Total

Health care costs 7.06 567 6.48-7.65 6 -6.52 23.72 248
Wages/Salaries 293 259 2.67-3.20 3 -10.50 18.01 324
Productivity (output per hour worked) 261 299 224-299 2 -5.30 12.17 239
Number of domestic full-time employees 240 6.82 1.66-3.14 2 -14.90 22.38 175
Number of offshore outsourced employees 233 356 1.80-2.86 0 0 12.16 369

Number of domestic temporary employees 083 771 -0.15-1.80 0 -19.50 23.43 358
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4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during
the next 12 months? [Public Companies - Winsorized - Revenue Weighted]

Mean _ SD 95% ClI Median __Minimum __Maximum
Earnings 947 1284 7.35-11.58 8 -30.70 44.82
Cash on the balance sheet 6.29 10.11 4.52 - 8.05 5 -25 34.85
Dividends 5.36 4.99 4.44 -6.28 5 0 24.23
Revenue 4.35 7.31 3.18-551 3 -12 30

Share repurchases -0.01 7.38 -1.41-1.40 0 -20.80 10
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4b. For 2016, what is your planned change in capital spending...

N=464
Number
Percent
Within the US
N
Mean
SD
Median
Outside the US
N
Mean
SD
Median

Total Ownership Foreign Sales
Public Private 0% 1-24% 25-50% >50%
A B A B C D
464 54 322 240 143 43 28
100.0% 14.4% 85.6% 52.9% 31.5% 9.5% 6.2%
420 46 294 217 132 39 24
9.3 7.3 7.6 104 7.4 11.9 2.0
34.9 25.0 29.6 39.8 29.7 314 105
3.0 25 3.0 3.0 4.0 15 0.0
236 32 162 94 83 32 24
2.4 53 2.1 0.4 2.6 55 5.2
10.9 9.5 12.4 1.8 14.2 15.7 105
0.0 15 0.0 0.0 0.0 0.5 0.0
CD A A

Significance Tests Between Columns: Lower case: p<.05 Upper case: p<.01
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4b. For 2016, what is your planned change in capital spending... [Winsorized - Revenue Weighted]

N=464
Number
Percent
Within the US
N
Mean
SD
Median
Outside the US
N
Mean
SD
Median

Total Ownership Foreign Sales
Public Private 0% 1-24% 25-50% >50%
A B A B C D
408 197 211 128 143 146 36
100.0% 48.2% 51.8% 28.2% 31.6% 32.3% 8.0%
355 161 194 111 136 125 27
35 25 4.3 4.6 2.3 4.1 0.4
15.9 12.4 18.2 16.4 19.3 10.5 7.3
3.0 3.0 2.0 25 3.0 2.0 0.0
260 140 121 52 92 108 27
4.1 6.4 14 0.3 2.0 7.2 4.2
7.3 7.9 55 1.6 5.1 8.7 7.5
0.0 5.0 0.0 0.0 0.0 5.0 5.0
B A bCD aC AB A

Significance Tests Between Columns: Lower case: p<.05 Upper case: p<.01
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5. Compared to a "'normal’’ economic environment, have the following factors affected your capital
spending this year or next year?

(N=464)
Mean & SD Up No Effect Down
+1 0 -1
-0.06 16 311 38
Currency valuation (2015 actual) 0.38 4.4% 85.2% 10.4%
-0.04 20 283 34
Currency valuation (2016 planned) 0.40 5.9% 84.0% 10.1%
0.06 60 302 37
Interest rates (2015 actual) 0.49 15.0% 75.7% 9.3%
0.02 65 253 56
Interest rates (2016 planned) 0.57 17.4% 67.6% 15.0%
-0.14 14 288 66
Slowdown in China (2015 actual) 0.44 3.8% 78.3% 17.9%
-0.11 24 263 62
Slowdown in China (2016 planned) 0.49 6.9% 75.4% 17.8%
Economic/political changes in Latin -0.04 10 318 23
America (2015 actual) 0.30 2.8% 90.6% 6.6%
Economic/political changes in Latin -0.05 9 295 26
America (2016 planned) 0.32 2.7% 89.4% 7.9%
New or anticipated regulatory 0.05 106 204 88
requirements (2015 actual) 0.70 26.6% 51.3% 22.1%
New or anticipated regulatory 0.07 122 164 94
requirements (2016 planned) 0.75 32.1% 43.2% 24.7%
-0.03 58 269 71
Price of fuel (2015 actual) 0.57 14.6% 67.6% 17.8%
-0.01 50 267 52

Price of fuel (2016 planned) 0.53 13.6% 72.4% 14.1%
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5. Compared to a "'normal’’ economic environment, have the following factors affected your capital
spending this year or next year?

Mean & SD Up No Effect Down
+1 0 -1
0.05 20 270 6
Dividends/share repurchases (2015 actual) 0.29 6.8% 91.2% 2.0%
Dividends/share repurchases (2016 0.00 14 247 13
planned) 0.31 5.1% 90.1% 4.7%
-0.11 5 55 13
Other: (2015 actual) 0.49 6.8% 75.3% 17.8%
-0.06 8 47 12

Other: (2016 planned) 0.55 11.9% 70.1% 17.9%
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5. How have the following factors affected your capital spending THIS year? (sorted)

(N=464)
Mean & SD Up No Effect Down
+1 0 -1

0.06 60 302 37
Interest rates 0.49 15.0% 75.7% 9.3%
0.05 20 270 6
Dividends/share repurchases 0.29 6.8% 91.2% 2.0%
New or anticipated regulatory 0.05 106 204 88
requirements 0.70 26.6% 51.3% 22.1%
-0.03 58 269 71
Price of fuel 0.57 14.6% 67.6% 17.8%
Economic/political changes in Latin -0.04 10 318 23
America 0.30 2.8% 90.6% 6.6%
-0.06 16 311 38
Currency valuation 0.38 4.4% 85.2% 10.4%
-0.14 14 288 66
Slowdown in China 0.44 3.8% 78.3% 17.9%
-0.11 5 55 13

Other: 0.49 6.8% 75.3% 17.8%
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5. How have the following factors affected your capital spending plans for NEXT year? (sorted)

(N=464)
Mean & SD Up No Effect Down
+1 0 -1

New or anticipated regulatory 0.07 122 164 94
requirements 0.75 32.1% 43.2% 24.7%
0.02 65 253 56
Interest rates 0.57 17.4% 67.6% 15.0%
0.00 14 247 13
Dividends/share repurchases 0.31 5.1% 90.1% 4.7%
-0.01 50 267 52
Price of fuel 0.53 13.6% 72.4% 14.1%
-0.04 20 283 34
Currency valuation 0.40 5.9% 84.0% 10.1%
Economic/political changes in Latin -0.05 9 295 26
America 0.32 2.7% 89.4% 7.9%
-0.11 24 263 62
Slowdown in China 0.49 6.9% 75.4% 17.8%
-0.06 8 47 12

Other: 0.55 11.9% 70.1% 17.9%



Duke CFO magazine Global Business Outlook survey - U.S. - Fourth Quarter, 2015

6. Considering the normal aging of your assets and your rate of investment in new assets, by about how
much has the age of your fixed assets changed relative to five years ago?

Number Percent 95% CI
+2=Large increase in age 27 6.0 % +2.1%
+1=Moderate increase in age 214 47.9% +4.6%
0=No change 84 18.8 % +35%
-1=Moderate decrease in age 102 22.8% +3.8%
-2=Large decrease in age 20 45% +19%
Total 447 100.0 %

Mean =0.28
SD=1.02

Missing Cases = 17
Response Percent = 96.3 %
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6b. Is the aging of your fixed assets a drag on your productivity growth?

Number Percent 95% Cl
No 118 60.5 % +6.4%
Yes 77 39.5 % +59%
Total 195 100.0 %

Missing Cases = 46
Response Percent = 80.9 %
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7. Going forward, is the nature of your business changing in a way that affects your firm's required

amount of capital investment?

Number Percent 95% CI
-2=Much less capital investment will be required 13 29% +15%
-1=Moderately less 46 10.3 % +2.7%
0=No change 171 38.3% +4.4%
+1=Moderately more 168 37.6 % +4.4%
+2=Much more capital investment will be required 49 11.0% +28%
Total 447 100.0 %
Mean = 0.43
SD=0.92

Missing Cases = 17
Response Percent = 96.3 %

25



26

Duke CFO magazine Global Business Outlook survey - U.S. - Fourth Quarter, 2015

0O7a. Why will you require LESS capital investment?

Agr, Forestry, Fishing
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Energy
Energy

Healthcare/Pharm
Manufacturing
Manufacturing

Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Mining/Construction
Other

Other

Other

Pub Admin

Pub Admin

Pub Admin
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Transp, Public Util

Older equipment and less sales.

Improvements in new location & technology higher in the past three years due to
rapid growth and development.

Strategic base already developed, can develop incrementally going forward
Now doing branch expansion vs. mergers and acquisitions

More technology enables customers to do business with us remotely.

more oriented toward services that require little capital investment

Winding down company

Choose to hold cash or buy shares rather than spend on investments in
thisenvironment

being more efficient and end prices have dropped

Current assets are relatively less aged and we have additional capacity with our
current assets

more outsourcing

We are seeking to outsource more production

Customers are demanding product in short delivery timeframes and expect it to be
available over night - for unique build to order products. The amazon effect.
Attempting to grow the business

slowdown of the economy does not justify investment in new plants and delays
renewal of existing infrastructure

We have eliminated products that require a lot of in-house work.

Lower production volumes due to decreased customer demand.

Likely

better inventory management

Transitioning to cloud based IT

Reaching a targeted level of investment

Will keep assets longer and will refurbish assets to extend useful life.
Completion of expansion project in early 2016

Incurred significant 2015 capital one time capital purchases that will taper in 3-5
years.

more internet transactions less brick and mortar

more internet transactions less brick and mortar

just finished large project

Less done in house

Moved to a more franchised model

Efficiency of scale and productivity

technology costs decreasing

Improvements and operational cost reductions from previously purchased
equipment and technology

Built new plant this year. Won't do that again for awhile.

IT is cheaper

service industry people are our product

We have achieved sufficient size, profitability and cashflow that we have access
to reasonable debt to finance our growth

Partnerships with other players in the industry

Moving to the cloud

Our primary capital needs relate to technology infrastructure, and we may divest
portions of our revenue stream that are capital-intensive.

Lower cost of new equipment, more features less cost.

Smarter technology choices; have lessened the need for increase capital
investments.

less growth
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O7b. Why will you require MORE capital investment?

Agr, Forestry, Fishing
Agr, Forestry, Fishing
Agr, Forestry, Fishing

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Communication/Media

Communication/Media
Communication/Media
Communication/Media
Energy

Energy
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm

Manufacturing
Manufacturing

Manufacturing

Manufacturing
Manufacturing

To meet company growth objectives

to produce product to meet changing consumer demand for more ‘natural’ foods
New products, lower cost of existing products, changing technology such as 3D
printing

Tenant Improvements in order to capture higher market rents

Acquisition by larger firm

Intend to move from private non-traded REIT status to publicly traded REIT
sometime in the next 2 or 3 years.

Need to stay on the leading edge of the technology curve; cybersecurity
Repairs and Maintenance, renovations.

more technology

Industry deliver platform requires technology investment

need updates to systems

Expansion

Maintain currency of technology

Regulatory requirements

Mostly on technology and some for new locations

Growth requires facilities expansion and greater investment in technology which
is also driven by more more technology oriented delivery of our products and
services.

Technology needs, especially digital.

To upgrade IT systems.

continued upgrade in platform and compliance control software

Cost to comply with with banking regs are rising annually

Business requiring better data, so more technology spending will be required.
increasing compettive environment

Make larger loans to customers than historically required

technology and real estate

There are now a lot of best-in-class applications, rather than 1 main suite of
products

building new facility

Major market expansion

Technological advances in products

We are growing as a company

Capacity expansion to meet customer demand

IT and Regulatory requirements

More IT as Electronic Health Record is finalized

Information Technology

Technology, and we are growing.

Transformation of the core business

increased healthcare regulation

Aging equipment

New technology to stay competitive

To keep up with technology

greater use of tech

Divestiture of new revenue streams

older equipment

Healthcare reform is changing to be consumer centric and will require an
investment in big data

Bring new products to market. Refresh existing products.

We are holding more inventory and doing a poorer job of production scheduling as

we grow.
our product mix and growth areas will dictate additional investments in higher
growth areas

Competitors are acquiring companies and increasing their economies to scale
Need to obtain more up to date equipment that will produce more product with
less quality issues

27
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O7b. Why will you require MORE capital investment?

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing

Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction

New technology for improved productivity

Additional manufacturing capabilities

technological changes require higher reinvestment into the business

growth

Insourcing

maintain leadership position, if you're not growing you're dying

purchasing line capacity, new line, new markets

Changes in USDA regulations and expectations require significant additional and
newer machinery and it's very expensive to keep up with the changes.
Restructuring, moving lines

To increase production efficiency as machines will replace people.

In time

to support growth and increase capacity

New technologies and M&A activity

Expansion into new product

Increased revenue

We may be forced to provide more rental options and need to invest in such.
Perhaps

To buy new equipment with better technology

expanding R&D and product offering to remain competitive in global marketplace.
Need to modernize factory and produce more efficiently

Change in product mix and sales volume

Growth and start up of new products

Updating product lines and expanding assortments to remain competitive
Expansion

Enhanced manufacturing processes, new assets required for increase in volume
and efficiency

Innovation to produce products more efficiently

changing market needs

Growth is not scalable now without more capital spending.

adding more automation in order to on-shore manufacturing and still remain price
competitive

New Development Programs, New Capital Equipment to support increased
production demands

Newer more modern plants are more efficient due to many small changes, not
disruptive change but cost prohibitive to retrofit older facilities

Our plant equipment is aging, and new equipment is just now hiotting the market
and we will need to invest quickly over the next few years to maximize the
productivity gains

manufacturing efficiencies/work flow

need to build new capacity to replace old, old capacity

Upgrade Machine efficency

May move to more automated processes

technological advancements

Change in technology required

Increased FDA regulation requires more testing equipment

need to automate also replace aging facilities

New program development

Automation

eventual growth after current downtrend

Introduction of new and/or changes in existing technology

need to invest in technology to keep up or get ahead of the industry

Depleted inventories of land used to build on.

Growth in the overall company

Larger inventory of diverse repair parts required.

Aging manufacturing plants need to be replaced.

Economic opportunities exist from our capital investment



29

Duke CFO magazine Global Business Outlook survey - U.S. - Fourth Quarter, 2015

O7b. Why will you require MORE capital investment?

Mining/Construction
Mining/Construction

Other

Other
Other
Other
Other
Other

Other
Other
Other
Other
Other

Other

Other

Other

Other

Other

Other

Other

Other

Other
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

More locations

We need better equipment that works more efficiently; each labor dollar spent
must be more productive. The inability to hire and retain employees means
technology must take the place of workers.

Age of facilities. Deferred capital spending during lean years leaves growing need
to reinvest in physical assets

To Keep Assets Current

distribution infrastructure globally

reinvest in physical plant

Technology changes and customer expectations.

Changing scope of operations will require less people-centric activities where
customer services levels would not be negatively affected.

better facilities to handle the increase in revenue growth

expanding locations

GO bonds

new equipment technology changing

Aging equipment and buildings must be replaced, and become more dire as time
advances without it being addressed.

Growing. Competitive acquisition environment

New systems and tools.

Stressed facilities.

Expansion

Updating our facilities where our guests stay.

We need to keep our properties up to date.

More research and development, New IT equipment

Bonding

competition

Competition is driving newer, nicer stores.

Business model change, Growth

growth is driving need for more robust infrstructure

Increased technological integration

To build more hotels

Need to reduce labor costs and increase productivity

Keeping up with competition

update assets to stay competitive

New Growth in stores.

opening new sales & warehouse locations

Upgrade computers and invest in new technology to increase productivity
Growth requires additional equipment purchases

Expansion of plants and facilities

Facilities need updating.

Consumer expectations

increase in staffing and increase in computer equipment and software
Purchase of real estate

Expansion of markets and new acquisition(s)

growing company

Equipment replacement

For Software Development

To keep up with the ability to improve the performance. As well as make it easier
for our clients to work with us and pay us.

Expanding into new services offered.

Increased use of technology to supplant labor increases

upgrade building - increase collaberation

New systems are needed to keep up with competiotion

New technology

New hardware is more expensive

Technical obsolescence
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O7b. Why will you require MORE capital investment?

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Transp, Public Util

Transp, Public Util

Transp, Public Util
Transp, Public Util

Replace fixed assets

Keeping up with technology advancements

Enter new markets

Needs for new employees and for data security.

New regulations mean growth, requiring capital.

Growing in new markets

Improve equipment

Aging computer equipment will need to be replaced

Product extension and customer capture

changing business model; new model requires a bit more capital

We need new servers, new computers, and new phones

Growth and Expansion

Expansion, go to market

Acquisitions

We plan to significantly grow the business

Continuing technology changes

Growth and new product introduction and associated production capabilities
Need for continued productivity improvement (higher cost of labor due to PBGC
costs, ACA and other regulations)

Expansion plus replacement

Expansion to handle increased bsuiness - domestic and global

To fund growth

We must invest to meet the demographic growth demands for goods in the US
Southeast. US Ports will reach capacity in 10-15 years.

Increased cost of replacement due to inflation, regulation (environmental) and
technology

growing customer base, turnover aged equipment

Clean Power Plan
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8. For firms in your industry, do you believe increased payouts (dividends, repurchases) are constraining

corporate investment?

Number Percent 95% CI
2=Yes, a lot 21 6.4 % +19%
1=Yes, a little 74 225 % +3.3%
0=No 234 711 % +4.6%
Total 329 100.0 %

Mean = 0.35
SD =0.60

Missing Cases = 135
Response Percent = 70.9 %
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9. By how much do you expect the value of the USD to change over the next 12 months? (e.d., -15%,

+10%)

Minimum = -40

Maximum = 100

Mean = 1.88

Median = 3

Standard Deviation (Unbiased Estimate) = 8.02

95 Percent Confidence Interval Around The Mean = 1.11 - 2.64
99 Percent Confidence Interval Around The Mean = 0.87 - 2.88

Quartiles

1=-3
2=3
3=5

Valid Cases =388
Missing Cases =42
Response Percent = 90.2%
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9. How has currency valuation affected your capital spending in 2015 broken down the change in the
value of the dollar?

N=464 Total Change in US dollar
<5 -510 <0 1to<5 5 >5
Large Small 0 Small Medium Large
depreciation  depreciation No Change  appreciation  appreciation  appreciation

A B C D E F
Total 422 35 88 34 97 98 70
100.0% 8.3% 20.9% 8.1% 23.0% 23.2% 16.6%
+1=Up 16 1 2 2 3 2 6
4.4% 3.8% 2.8% 8.7% 3.8% 2.4% 9.7%
0=No Effect 311 22 60 20 69 70 50
85.2% 84.6% 84.5% 87.0% 87.3% 84.3% 80.6%
-1=Down 38 3 9 1 7 11 6
10.4% 11.5% 12.7% 4.3% 8.9% 13.3% 9.7%
Mean -0.1 -0.1 -0.1 0.0 -0.1 -0.1 0.0
SD 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Significance Tests Between Columns: Lower case: p<.05 Upper case: p<.01
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9. How has currency valuation affected your capital spending plans for 2016 broken down the change in
the value of the dollar?

N=464 Total Change in US dollar
<5 -510 <0 1to<5 5 >5
Large Small 0 Small Medium Large
depreciation  depreciation No Change  appreciation  appreciation  appreciation

A B C D E F
Total 422 35 88 34 97 98 70
100.0% 8.3% 20.9% 8.1% 23.0% 23.2% 16.6%
+1=Up 20 1 2 2 5 4 6
5.9% 4.3% 3.1% 9.5% 6.7% 5.2% 10.2%
0=No Effect 283 19 54 17 66 66 43
84.0% 82.6% 84.4% 81.0% 88.0% 85.7% 72.9%
f d
-1=Down 34 3 8 2 4 7 10
10.1% 13.0% 12.5% 9.5% 5.3% 9.1% 16.9%
f d
Mean 0.0 -0.1 -0.1 0.0 0.0 0.0 -0.1
sD 0.4 0.4 0.4 0.4 0.3 0.4 0.5

Significance Tests Between Columns: Lower case: p<.05 Upper case: p<.01
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10a. Is your firm's rate of productivity growth changing?

Number Percent 95% ClI
-2=Slowing a lot 14 31% +1.6%
-1=Slowing moderately 122 26.6 % +4.0%
0=No change 133 29.0% +4.1%
+1=Accelerating moderately 182 39.7 % +45%
+2=Accelerating a lot 7 1.5% +1.1%
Total 458 100.0 %
Mean =0.10
SD=0.92

Missing Cases = 6
Response Percent = 98.7 %
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10b. Have the following factors affected the productivity growth rate at your company?

(N=331)
Very Very
Mean & SD positive Positive No impact Negative negative
1 2 3 4 5
1.99 62 218 42 8 0
Automation and technology use 0.64 18.8% 66.1% 12.7% 2.4% 0.0%
2.13 45 213 57 10 3
Process change 0.71 13.7% 64.9% 17.4% 3.0% 0.9%
2.66 14 104 182 20 2
New business model 0.69 4.3% 32.3% 56.5% 6.2% 0.6%
3.10 2 21 248 46 6
Currency valuation 0.54 0.6% 6.5% 76.8% 14.2% 1.9%
3.23 4 36 168 114 3
Unit labor costs 0.70 1.2% 11.1% 51.7% 35.1% 0.9%
Business disruption from external events
(e.g., bad weather, political turmoil, 3.30 1 7 219 87 9
supply chain interruptions) 0.57 0.3% 2.2% 67.8% 26.9% 2.8%
3.35 3 64 99 136 25
Economic conditions 0.91 0.9% 19.6% 30.3% 41.6% 7.6%
3.71 1 18 115 131 59
Regulation 0.84 0.3% 5.6% 35.5% 40.4% 18.2%
3.11 0 3 57 2 4
Other: 0.56 0.0% 4.5% 86.4% 3.0% 6.1%
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10b. Have the following factors affected the productivity growth rate at your company? - Other specified

Manufacturing Ability fo find skilled workforce
Healthcare/Pharm timing and type of contracts

Pub Admin affordable care act

Other Affordable Care Act
Manufacturing more SKUs
Bank/Fin/Insur/Real Est training

Services, Consulting Comets

Other declining reimbursement
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11. On November 16, 2015 the annual vield on 10-yr treasury bonds was 2.3%. Please complete the

following:

Mean SD 95% CI Median  Minimum Maximum _ Total
Over the next 10 years, | expect the average annual S&P 500
return will be: There is a 1-in-10 chance it will be less than: 111 6.11 0.51-1.71 2 -50 30 400
Over the next 10 years, | expect the average annual S&P 500
return will be: Expected return: 6.49 6.66 5.85-7.13 5 -10 80 417
Over the next 10 years, | expect the average annual S&P 500
return will be: There is a 1-in-10 chance it will be greater than: 1240 5043 7.44-17.35 9 -10 1000 398
Over the next year, | expect the average annual S&P 500 return
will be: There is a 1-in-10 chance it will be less than: -2.90 9.09 -3.79--2.01 0 -40 25 397
Over the next year, | expect the average annual S&P 500 return
will be: Expected return: 4.32 4.47 3.89 -4.75 4.50 -20 30 416
Over the next year, | expect the average annual S&P 500 return
will be: There is a 1-in-10 chance it will be greater than: 8.56 5.03 8.06 - 9.05 8 -10 30 395
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Revenue Weighted: 11. On November 16, 2015 the annual vield on 10-yr treasury bonds was 2.3%. Please
complete the following:

Mean SD 95% CI Median  Minimum  Maximum
Over the next 10 years, | expect the average annual S&P 500 return will
be: There is a 1-in-10 chance it will be less than: 0.79 434 0.37-1.20 2 -8.93 11.16
Over the next 10 years, | expect the average annual S&P 500 return will
be: Expected return: 5.99 3.77 5.63 - 6.35 5 -4.46 17.44
Over the next 10 years, | expect the average annual S&P 500 return will
be: There is a 1-in-10 chance it will be greater than: 1045 8.65 9.62-11.28 9 -10 95.35
Over the next year, | expect the average annual S&P 500 return will be:
There is a 1-in-10 chance it will be less than: -2.83 6.89 -3.49--2.16 0 -17.90 12.06
Over the next year, | expect the average annual S&P 500 return will be:
Expected return: 418 2.88 3.90 -4.45 4 -3.03 11.68

Over the next year, | expect the average annual S&P 500 return will be:
There is a 1-in-10 chance it will be greater than: 8.33 3.65 7.98 - 8.68 8 0.28 16.83
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Employee Weighted: 11. On November 16, 2015 the annual vield on 10-yr treasury bonds was 2.3%.
Please complete the following:

Mean SD 95% CI Median  Minimum  Maximum
Over the next 10 years, | expect the average annual S&P 500 return will
be: There is a 1-in-10 chance it will be less than: 0.92 4.39 0.49-1.34 2 -8.93 11.16
Over the next 10 years, | expect the average annual S&P 500 return will
be: Expected return: 5.98 3.68 5.63 - 6.33 5 -4.46 17.44
Over the next 10 years, | expect the average annual S&P 500 return will
be: There is a 1-in-10 chance it will be greater than: 1053 941 9.62-11.45 10 -10 95.35
Over the next year, | expect the average annual S&P 500 return will be:
There is a 1-in-10 chance it will be less than: -3.02 7.18 -3.72--2.32 0 -17.90 12.06
Over the next year, | expect the average annual S&P 500 return will be:
Expected return: 411 292 3.83-4.38 4 -3.03 11.68

Over the next year, | expect the average annual S&P 500 return will be:
There is a 1-in-10 chance it will be greater than: 8.22 3.75 7.85-8.58 8 0.28 16.83
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Return on assets (ROA=operating earnings/assets)

Mean SD 95% CI Median ~ Minimum  Maximum _ Total

% Approximate ROA in 2014 9.83 1573 8.27-11.40 6.90 -25 100 387

% Expected ROA in 2015 1054 17.21 8.82-12.27 7 -25 100 383
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Manufacturing capacity utilized

Mean SD 95% Cl Median  Minimum  Maximum _ Total

% of capacity utilized in first half of 2015 69.89 18.13 66.21-73.58 70 1 100 93

% of capacity utilization planned for the remainder of 2015 68.54 1941 64.59-72.48 70 1 100 93
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Manufacturing capacity utilized (Revenue Weighted)

Mean SD 95% Cl Median  Minimum  Maximum _ Total

% of capacity utilized in first half of 2015 73.15 16.34 70.14-76.17 75 1 100 113

% of capacity utilization planned for the remainder of 2015 7225 16.76 69.15-75.34 70 1 100 113
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Industry

Number Percent 95% CI
Manufacturing 94 204 % +3.7%
Services, Consulting 77 16.7 % +3.4%
Banking/Finance/Insurance/Real Estate 58 12.6 % +3.0%
Retail/Wholesale 46 10.0 % +2.7%
Technology [Software/Hardware/Biotech] 40 8.7% +2.6%
Healthcare/Pharmaceutical 34 7.4% +24%
Mining/Construction 16 35% +1.7%
Transportation & Public Utilities 15 3.3% +1.6%
Public Administration 11 24 % +14%
Agriculture, Forestry, & Fishing 11 2.4 % +1.4%
Communication/Media 6 1.3% +1.0%
Energy 5 1.1% +09%
Other Industry 48 104 % +2.8%
Total 461 100.0 %

Missing Cases = 3
Response Percent = 99.4 %
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Industry (Other specified)

Advertising Agency
Aerospace

audult beverage manufacturer
Charity

CPA firm

Dental services

Education

Education

Education

Education

education

Entertainment/ Hospitality
Equipment rental

For profit Education
General contracting
Governmenrt

Higher Education

Home Building
Hospitality

Hospitality

Hospitality

Hospitality consulting
Human Services - Non Profit
Leisure / Hospitality
luxury hospitality

Medical Membership Association
Non Profit

Non-profit

Non-profit

non-profit

non-profit, religious
non-profit-chamber
Nonprofit

Nonprofit Social Welfare
Not for Profit

not for profit

not for profit

not for profit - foundation
performing arts

PK-8 education

Public Education

Public Sector - Education
Publishing

Real Estate operation and development
Religious Institution
Rental & repair service
Retail

scientific research- brain processes
Telecommunications
telecommunications
wholesale /light mfg
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Sales Revenue

Number Percent 95% Cl
Less than $25 million 172 37.4% +4.4%
$25-$99 million 130 28.3 % +41%
$100-$499 million 80 174 % +35%
$500-$999 million 19 4.1% +18%
$1-$4.9 billion 34 74 % +24%
$5-$9.9 billion 5 1.1% +0.9%
More than $10 billion 20 43 % +1.9%
Total 460 100.0 %

Missing Cases = 4
Response Percent = 99.1 %
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Weighted Sales Revenue (Millions)

Minimum = 25

Maximum = 11000

Mean = 891.54

Median = 62

Variance (Unbiased Estimate) = 5795454.95

Standard Deviation (Unbiased Estimate) = 2407.38

Standard Error Of The Mean = 112.24

95 Percent Confidence Interval Around The Mean = 671.54 - 1111.54
99 Percent Confidence Interval Around The Mean = 602.51 - 1180.57
Skewness = 3.47

Kolmogorov-Smirnov Statistic For Normality = 38.45

Quartiles

1=25
2=62
3=300

Valid Cases =460
Missing Cases =4
Response Percent = 99.1%
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Number of Employees

Number Percent 95% Cl
Fewer than 100 150 38.3% +43%
100-499 120 30.6 % +4.0%
500-999 27 6.9 % +21%
1,000-2,499 31 7.9 % +23%
2,500-4,999 22 5.6 % +1.9%
5,000-9,999 11 2.8% +1.4%
Over 10,000 31 7.9% +23%
Total 392 100.0 %

Missing Cases = 72
Response Percent = 84.5 %
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Weighted Number of Employees

Minimum = 100

Maximum = 12000

Mean = 1690.05

Median = 300

Variance (Unbiased Estimate) = 11240130.94

Standard Deviation (Unbiased Estimate) = 3352.63

Standard Error Of The Mean = 169.33

95 Percent Confidence Interval Around The Mean = 1358.16 - 2021.94
99 Percent Confidence Interval Around The Mean = 1254.02 - 2126.08
Skewness = 2.40

Kolmogorov-Smirnov Statistic For Normality = 32.68

Quartiles

1=100
2=300
3=750

Valid Cases =392
Missing Cases =72
Response Percent = 84.5%

49



Duke CFO magazine Global Business Outlook survey - U.S. - Fourth Quarter, 2015

Where are you personally located?

Number Percent 95% Cl
Midwest U.S. 120 26.2 % +4.0%
Northeast U.S. 97 21.2% +3.7%
South Atlantic U.S. 82 179 % +35%
Pacific US 77 16.8 % +3.4%
South Central U.S. 49 10.7 % +28%
Mountain U.S. 33 72% +23%
Canada 0 0.0% +0.0%
Latin America 0 0.0% +0.0%
Europe 0 0.0% +0.0%
Asia 0 0.0 % +0.0%
Africa 0 0.0% +0.0%
Other 0 0.0% +0.0%
Total 458 100.0 %

Missing Cases = 6
Response Percent = 98.7 %
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Where are you personally located? - Other specified

A

o1
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Ownership

Number Percent 95% Cl
Private 322 73.7 % +42%
Nonprofit 42 9.6 % +2.6%
Public, NYSE 37 8.5% +25%
Government 19 4.3% +1.8%
Public, NASDAQ/AMEX 17 3.9% +17%
Total 437 100.0 %

Missing Cases = 27
Response Percent = 94.2 %
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Foreign Sales

Number Percent 95% Cl
0% 240 52.9 % +4.6%
1-24% 143 31.5% +42%
25-50% 43 9.5% +27%
More than 50% 28 6.2 % +22%
Total 454 100.0 %

Missing Cases = 10
Response Percent = 97.8 %
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In what region of the world are most of your foreign sales?

Number Percent 95% Cl
Europe 80 43.2% +6.5%
Asia/Pacific Basin 41 22.2% +53%
Canada 41 22.2% +53%
Latin America 22 11.9% +41%
Africa 1 0.5% +09%
Total 185 100.0 %

Missing Cases = 29
Response Percent = 86.4 %

54



Duke CFO magazine Global Business Outlook survey - U.S. - Fourth Quarter, 2015

What is your company's credit rating?

Number Percent Cumulative
AAA 46 13.9% 13.9%
AA+ 37 11.2% 252 %
AA 43 13.0% 38.2 %
AA- 10 3.0% 41.2%
A+ 24 73 % 48.5 %
A 34 10.3% 58.8 %
A- 29 8.8 % 67.6 %
BBB+ 21 6.4 % 73.9%
BBB 21 6.4 % 80.3 %
BBB- 7 21 % 82.4 %
BB+ 12 3.6 % 86.1 %
BB 13 3.9% 90.0 %
BB- 6 1.8% 91.8 %
B+ 4 1.2% 93.0%
B 7 21% 95.2 %
B- 7 21% 97.3%
CCC 7 21% 99.4 %
CcC 0 0.0% 99.4 %
D 2 0.6 % 100.0 %
Total 330 100.0 % 100.0 %

Missing Cases = 0
Response Percent = 100.0 %
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What is your company's credit rating?

N=330 Total Credit Rating
Actual Estimate

A B
Total 330 134 196
100.0% 40.6% 59.4%
AAA 46 26 20
13.9% 19.4% 10.2%
b a
AA+ 37 18 19
11.2% 13.4% 9.7%
AA 43 13 30
13.0% 9.7% 15.3%
AA- 10 6 4
3.0% 4.5% 2.0%
A+ 24 5 19
7.3% 3.7% 9.7%
b a
A 34 14 20
10.3% 10.4% 10.2%
A- 29 7 22
8.8% 5.2% 11.2%
BBB+ 21 11 10
6.4% 8.2% 5.1%
BBB 21 8 13
6.4% 6.0% 6.6%
BBB- 7 3 4
2.1% 2.2% 2.0%
BB+ 12 6 6
3.6% 4.5% 3.1%
BB 13 4 9
3.9% 3.0% 4.6%
BB- 6 5 1
1.8% 3.7% 0.5%
b a
B+ 4 3 1
1.2% 2.2% 0.5%

Significance Tests Between Columns: Lower case: p<.05 Upper case: p<.01
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What is your company's credit rating?

N=330 Total Credit Rating
Actual Estimate

A B
B 7 1 6
2.1% 0.7% 3.1%
B- 7 2 5
2.1% 1.5% 2.6%
Cccc 7 2 5
2.1% 1.5% 2.6%
cC 0 0 0
0.0% 0.0% 0.0%
D 2 0 2
0.6% 0.0% 1.0%

Significance Tests Between Columns: Lower case: p<.05 Upper case: p<.01
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Your job title (e.q., CFO, Asst. Treasurer, etc):

Number Percent
CFO 183 40.8 %
Controller 37 8.3%
CEO 20 45 %
President 17 3.8%
Finance Director 7 1.6 %
controller 7 1.6 %
VP Finance 5 1.1%
Corporate Controller 5 1.1%
Chief Financial Officer 5 1.1%
COO 5 1.1%
VP 5 1.1%
Treasurer 4 0.9%
Owner 4 0.9%
Manager 4 0.9%
Managing Director 3 0.7%
Vice President 3 0.7%
president 3 0.7 %
Managing Partner 3 0.7%
Partner 2 0.4%
Director of Accounting 2 0.4 %
VP of Finance 2 0.4 %
Director of Operations 2 0.4 %
Principal 2 0.4 %
Divisional CFO 2 0.4%
CMO 2 0.4 %
SVP 2 0.4 %
COO-CFO 1 0.2%
Asst. Treasurer 1 0.2%
CDO 1 0.2%
Accounting Manager 1 0.2%
CFO/Treasurer 1 0.2%
EVP & Chief Investment Officer 1 0.2%
Vice President Finance Accounting 1 0.2%
VP & CFO 1 0.2%
EVP 1 0.2%
Financial Analyst 1 0.2%
VP Treasurer 1 0.2%
Director, Treasury 1 0.2%
Senior Vice President & Treasurer/CFO 1 0.2%
Vice President of Finance 1 0.2%
VP of Finance and Admin 1 0.2%
VP Business Planning 1 0.2%
pres 1 0.2%
Strategic Advisor 1 0.2%
President/CFO 1 0.2%
Senior Manager 1 0.2%
director of Finance 1 0.2%
Sr Business Consultant 1 0.2%
SVP Financial Reporting/Corp Secretary 1 0.2%
Directer of Finance 1 0.2%
Auditor 1 0.2%
C.F.O. 1 0.2%
President mnAt 1 0.2%
Managing partner 1 0.2%
CEO Owner 1 0.2%
evp 1 0.2%
Comptroller 1 0.2%
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Your job title (e.q., CFO, Asst. Treasurer, etc):

Number Percent
contractor 1 0.2%
Head of Finance 1 0.2%
Senior VP Finance 1 0.2%
Retired CFO and Investor 1 0.2%
owner 1 0.2%
Vp 1 0.2%
Director of Budget 1 0.2%
Director, Finance 1 0.2%
Tax Administrator 1 0.2%
Board Director 1 0.2%
President & CFO 1 0.2%
Treasury Manager 1 0.2%
Regional Director 1 0.2%
general mgr 1 0.2%
Principal/Owner 1 0.2%
President & CEO (Sole Owner) 1 0.2%
County Administrator 1 0.2%
VP Business Affairs 1 0.2%
Division Controller 1 0.2%
Sr. Finance Manager 1 0.2%
VP, Finance 1 0.2%
Senior Accountant 1 0.2%
General Manager 1 0.2%
sr vp financial srervices 1 0.2%
CEO-CFO 1 0.2%
Presdient/CEO 1 0.2%
CEO & President 1 0.2%
Co-CFO 1 0.2%
CFO & VP Finance 1 0.2%
Director Finance 1 0.2%
Asst Controller 1 0.2%
Sr Director 1 0.2%
Consultant 1 0.2%
CEO/Owner 1 0.2%
Manager, Financial Reporting 1 0.2%
VP-Finance & Analytics 1 0.2%
Global Controller - Divisional 1 0.2%
VP Finance & Admin 1 0.2%
Board 1 0.2%
CFO and CEO 1 0.2%
VP Finance and Group Controller 1 0.2%
Pres/CEO 1 0.2%
CFO/Controller 1 0.2%
Director of Finance and Operations 1 0.2%
EVP CFO 1 0.2%
President/CEO 1 0.2%
President/Owner 1 0.2%
Audit Committee Chair 1 0.2%
SVP, Finance and Treasury 1 0.2%
Invsestment Professional 1 0.2%
Director 1 0.2%
President, CFO, CEO and CIO 1 0.2%
Manager of Finance 1 0.2%
General manager 1 0.2%
VP Admin 1 0.2 %
Board member/audit chair 1 0.2%
Chief Operating Officer 1 0.2%
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Your job title (e.q., CFO, Asst. Treasurer, etc):

Number Percent
Chairman (& principal owner) 1 0.2%
BOD 1 0.2%
VP/CFO 1 0.2%
Sr. Dir. Fin & Acct 1 0.2%
CFO and EVP Operations 1 0.2%
Vice President and Controller 1 0.2%
Mg Dir 1 0.2%
VP FP&A 1 0.2%
Sr. Managing Director - Asset Management 1 0.2%
Director of Finance 1 0.2 %
Director Facilities Finance 1 0.2%
CFO, Assistant General Manager 1 0.2%
Asst. Controller 1 0.2%
Shareholder 1 0.2 %
Financial Reporting Manager 1 0.2%
Division controller 1 0.2%
owner-president 1 0.2%
senior vice president 1 0.2%
Senior Director Finance 1 0.2%
PRINCIPAL 1 0.2%
Regional Controller 1 0.2%
ClO 1 0.2%
VP - Financial Analysis 1 0.2%
Director of Finance/HR 1 0.2%
Total 448 100.0 %

Missing Cases = 16
Response Percent = 96.6 %
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la. Are you more or less optimistic about your country's economy compared to last quarter?

1b. Rate your optimism about your country's economy on a scale from 0-100, with 0 being the least optimistic and 100 being
the most optimistic.

2a. Are you more or less optimistic about the financial prospects for your own company compared to last quarter?

2b. Rate your optimism about the financial prospects for your own company on a scale from 0-100, with 0 being the least
optimistic and 100 being the most optimistic.

3a. During the past quarter, which items have been the most pressing concerns for your company's top management team?

3a. During the past quarter, which items have been the most pressing concerns for your company's top management team? -
Other specified

3b. Other than your answers to 3a, please write any new challenges or emerging risks that your firm anticipates in the next year.
4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during the next 12 months?
[Unweighted - Winsorized]

4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during the next 12 months for:
[Unweighted - Sorted]

4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during the next 12 months? [All

Companies - Winsorized - Revenue Weighted - Sorted]
4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during the next 12 months? [All

Companies - Winsorized - Employee Weighted - Sorted]

4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during the next 12 months?
[Public Companies - Winsorized - Revenue Weighted]

4b. For 2016, what is your planned change in capital spending...

4b. For 2016, what is your planned change in capital spending... [Winsorized - Revenue Weighted]

5a. What do you think is the probability that your country's economy will be in recession at the end of 2016?

5b. What are the key risks that might lead to recession in your country at year-end 2016?

5b. What are the key risks that might lead to recession in your country at year-end 20162 Other specified

6a. Assume that core inflation is between 0% and 1% each year for the foreseeable future. What effect would an extended low
core inflation scenario have on your firm's financial performance?

6b. Do you believe that an extended period of low core inflation would ...

6b. How would the competitive balance change?

6¢. What steps would your firm take to remain competitive in an extended low inflation environment?

7. Holding everything else constant, did the December 2015 increase in interest rates affect your company?

8. Compared to interest rates today, how much would your borrowing costs have to increase to cause your company to 'reduce
hiring plans'?

8. Compared to interest rates today, how much would your borrowing costs have to increase to cause your company to 'reduce
capital spending plans'?

8. Compared to interest rates today, how much would your borrowing costs have to increase to cause your company to 'reduce

borrowing plans'?
9a. Approximately what percentage of your primary workforce currently earns minimum wage? [US Headguarters Only] (mean

is an estimate)

9b. Among your primary workforce, how much do the lowest paid workers currently earn in hourly wages? [US Headquarters
Only] (mean is an estimate derived from category midpoints)

ALL RESPONDENTS: If the minimum wage were increased, would your company...

MANUFACTURING SECTOR: If the minimum wage were increased, would your company...

RETAIL/WHOLESALE SECTOR: If the minimum wage were increased, would your company...

LESS THAN 100 EMPLOYEES: If the minimum wage were increased, would your company...

100-999 EMPLOYEES: If the minimum wage were increased, would your company...

1000+ EMPLOYEES: If the minimum wage were increased, would your company...

ANSWERED ALL THREE MINIMUM WAGE BREAKPOINTS: If the minimum wage were increased, would your company...

10. On February 15, 2016 the annual yield on 10-yr treasury bonds was 1.7%. Please complete the following:
Revenue Weighted: 10. On February 15, 2016 the annual yield on 10-yr treasury bonds was 1.7%. Please complete the

following:
Employee Weighted: 10. On February 15, 2016 the annual yield on 10-yr treasury bonds was 1.7%. Please complete the

following:

Return on assets (ROA=operating earnings/assets)
Manufacturing capacity utilized

Manufacturing capacity utilized (Revenue Weighted)

Industry
Industry (Other specified)

N

[

13

14

15

16

17
18
19
20
21
22

23
24
25
27
36

37

38

39

40

41
42
43
44
45
46
47
48
49

50

51
52
53
54
55
56



Sales Revenue

Weighted Sales Revenue (Millions)

Number of Employees

Weighted Number of Employees

Where are you personally located?

Where are you personally located? - Other specified

Ownership

Foreign Sales
In what region of the world are most of your foreign sales?

What is your company's credit rating?
Your job title (e.g., CFO, Asst. Treasurer, etc):

58
59
60
61
62
63
64
65
66
67
70



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

la. Are you more or less optimistic about your country's economy compared to last quarter?

Number Percent 95% Cl
1=More optimistic 143 22.8% +33%
0=No change 187 29.9 % +3.6%
-1=Less optimistic 296 473 % +39%
Total 626 100.0 %

Mean = -0.24
SD =0.80

Missing Cases = 3
Response Percent = 99.5 %



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

1b. Rate your optimism about your country's economy on a scale from 0-100, with 0 being the least
optimistic and 100 being the most optimistic.

Minimum =0

Maximum = 100

Mean = 58.6

Median = 60

Standard Deviation (Unbiased Estimate) = 18.4

95 Percent Confidence Interval Around The Mean =57.1 - 60.2

Quartiles

1=50
2=60
3=75

Valid Cases =546
Missing Cases =77
Response Percent = 87.6%



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

2a. Are you more or less optimistic about the financial prospects for your own company compared to last
quarter?

Number Percent 95% CI
1=More optimistic 261 41.8% +39%
0=No change 175 28.0 % +35%
-1=Less optimistic 189 30.2% +3.6%
Total 625 100.0 %

Mean =0.12
SD=0.84

Missing Cases = 4
Response Percent = 99.4 %



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

2b. Rate your optimism about the financial prospects for your own company on a scale from 0-100, with 0
being the least optimistic and 100 being the most optimistic.

Minimum =0

Maximum = 100

Mean = 66.0

Median = 70

Standard Deviation (Unbiased Estimate) = 20.3

95 Percent Confidence Interval Around The Mean = 64.3 - 67.7

Quartiles

1=50
2=170
3=80

Valid Cases =549
Missing Cases =76
Response Percent = 87.8%



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

3a. During the past quarter, which items have been the most pressing concerns for your company's top
management team?

Number Percent 95% CI
Economic uncertainty 299 49.1 % +4.0%
Cost of benefits 229 376 % +3.9%
Difficulty attracting / retaining qualified employees 202 332% +3.8%
Regulatory requirements 187 30.7 % +3.7%
Government policies 174 28.6 % +3.6%
Weak demand for your products/services 152 25.0% +3.4%
Data security 130 21.3% +3.3%
Employee productivity 123 20.2% +32%
Access to capital 106 174 % +3.0%
Employee morale 99 16.3 % +29%
Currency risk 72 11.8% +2.6%
Rising wages and salaries 68 112 % +25%
Corporate tax code 47 7.7% +2.1%
Cost of borrowing 40 6.6 % +2.0%
Geopolitical / health crises 28 4.6 % +1.7%
Rising input or commodity costs 26 4.3% +1.6%
Deflation 21 3.4 % +15%
Inflation 8 1.3% +0.9%
Other 48 7.9% +2.1%
Total 2059

Number of Cases = 609

Number of Responses = 2059

Average Number Of Responses Per Case = 3.4
Number Of Cases With At Least One Response = 609
Response Percent = 100.0 %



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

3a. During the past quarter, which items have been the most pressing concerns for your company's top

management team? - Other specified

Agr, Forestry, Fishing
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Energy
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Mining/Construction
Other

Other

Other

Other

Other

Other

Other

Other

Other

Pub Admin

Pub Admin
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Transp, Public Util

Transp, Public Util

Over supply of our product

Acquisitions and Divestitures

Increasing Interest Rates

Interest Rate Curve Flattening

low interest rates

Presidential Election

Pressures for divestment

Low oil price and demand

impact of Obama care/reduced reimbursement for medical care
Large demand for our services

Medicare payments to healthcare providers
Restructuring

revenue/volume growth and strategic partnerships
Ablity to keep up wiht changes

ACA

increasing competition

Large capital project completion

low metal sales prices

Manufacturing capacity

Organic Growth

Weak export markets

work capital

Corporate policy implementation

Cost of Saving

Expenses rising faster than income

Healthcare costs and plans

Huge increase in software license costs

Low unemployment in Elkhart, Indiana and lack of qualified workers.
Maturing Market - Shrinking Industry

Portfolio Risk

public detractors

uncertain state and local financing incentives for construction projects
cadillac Tax

Collective bargaining impasse

Cost Structure

Increased and intense competition.

Oil prices

political outcome

criminals in government

declined demand for commodities

Government infrastructure funding

Managing Direct costs

National uncertainty. Where is US government going??!! AND, who will lead the
US to wherever it IS going??!!

Political uncertainty - presidential/congressional elections
Price of oil, gold. Demand for coal

changing competitive landscape

Competition stealing our technology

do not know

Inability of suppliers to meet our requirements
Regional construction cost escalation



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

3b. Other than your answers to 3a, please write any new challenges or emerging risks that your firm

anticipates in the next year.

Agr, Forestry, Fishing
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Communication/Media
Communication/Media

Communication/Media
Communication/Media
Communication/Media
Energy

Energy

Energy

Energy

Energy
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm

Healthcare/Pharm

Poor farm economy

Access to Capital

Adverse impact of NIRP, strong USD impacting EM and companies, a possible
sovereign default

An increase in interest rates causing an economic slowdown.

concern of global influences on our economy

Credit quality of customers.

cyber security

Data security

data security; product diversification

Debt levels of most major countries.

difficulty attracting qualified staff, employee productivity

Govt turning Socialist principles

I see the overall global environment as a new challenge

impact of Chinese economy on world markets

Increased competition

Increasing supply of competing real estate product in a minority of product
sectors

Interest rates not rising

Irrational exuberance in commercial and multi-family trades has stagnated our deal
flow

Joint Venture Performance Development Time Line

Long end of the rate curve

More terrorism and uncertainty from elections

Negative interest rates

Political landscape

Recession

recession

Regulatory changes & adverse developments

Replacing outdated IT infrastructure and processes that will weigh heavily on our
internal resources

Socialized medicine.

Staying current with technology

Systems challenges - cost, integration, etc.

the ever changing world of the Non profit sector and the pressure that it faces.
Very competitive environment for loan demand and loan structuring seems to be
weakening.

Volatility in oil prices

Well tenured Executive / Staff retirements (Succession Planning)

WYV State economy is in the toilet.

none

Potential weakening of U.S. economy, perhaps associated with added political
turmoil

pricing pressure

The rising taxes in all states.

trade secret theft

High cost of employee medical is a huge issue.

low oil prices

plummeting oil price, excess oil supply

Presidential election

Weak commaodity prices

340b drug discount status

Additional cost reductions to sustain margin

Available funding through grants. As a start up question #4 and h. below does not
make much sense.

Continued high demand



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

3b. Other than your answers to 3a, please write any new challenges or emerging risks that your firm

anticipates in the next year.

Healthcare/Pharm

Healthcare/Pharm
Healthcare/Pharm

Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm

Healthcare/Pharm

Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm

Healthcare/Pharm
Healthcare/Pharm

Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing

Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing

Manufacturing

Continued integration of two companies merging per a transaction in late 2014
and an IPO in 2015.

Data security and technology

Every increasing administrative burdens placed on companies in order to carry out
social mandates

Executive orders issued by this Administration

Financing

Healthcare legislation impacts and changes/uncertainty

inability to increase market share

Increasing rents

IRS penalties on ObamaCare taxpayers who will have large tax penalties and risk
dropping health care

Lack of available talent in our industry to back fill the number of people exiting
the industry

na

Overall employee 'quality’

presidential election

Reversal of lower fuel costs; increased health benefit costs; access to professional
talent

Stock market volitility

Uncertain federal policy regarding healthcare as we attempt to adapt to the future
state.

Uncertainties related to a material investment in an acquisition currently in play.
Uncertainty in petroleum market

Upgrading/replacing software.

Ability to keep up with changes

AR risk for global sales - non-U.S. , currency for peso and Canadian dollar.
Attracting qualified employees

Competition from chipper labor countries (Mexico, some central American
countries

Concern about our customers reducing capital investments and deferring repair
and replacement of equ

customers market volatility: specifically agriculture and oil

Function leaders implementing best practices to obtain cost-effective, benchmark
productivity.

Global Economy - Brazil, India, China

Growing revenue via new business and/or price increases has been very difficult.
Increase health care costs with new wave of Obamacare Law.

Increased bureaucracy with Canadian business.

Increasing local/global socioeconomic unrest

Increasing throughput - decreasing lead times

Keeping up with demand for products.

Lack of coherent energy policy.

Lack of residential housing rebound

launching new MRP software

Low oil prices will continue to hinder our business.

none

none

Orders-down turn in the US economy

Overall economic softening along with strengthening US Dollar (making exports
too expensive)

price of oil

Reduced published pricing for our products, upon which our prices are
determined.

restructure of the company and subsequent separation of operation units into 3
independent companies



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

3b. Other than your answers to 3a, please write any new challenges or emerging risks that your firm
anticipates in the next year.

Manufacturing Shift in demand for commodity industry capital spending.

Manufacturing Skilled workers

Manufacturing Strength of the dollar is weakening our position vs. foreign goods.

Manufacturing Technology around LED's and channel shift towards e-commerce.

Manufacturing Uncertainty in global economy and cyclical industries

Manufacturing Uncertainty to related to US presidential election

Manufacturing US Aerospace/Defense budgets

Manufacturing Watching wages and shift premiums to attract employees. Impact on low prices
on countries capital b

Manufacturing Weakening demand for our products due to overall weakening consumer demand.

Mining/Construction Chaos and irrational reactions to energy prices and costs

Mining/Construction Continued Growth at 10% to 20% annually stretches the structure of our
organization

Mining/Construction EPA requiring 3 year testing for our refrigerant licenses. Just another money grab,
tax.

Mining/Construction None

Mining/Construction Our firm anticipates a slow down in business due to the upcoming presidential
election.

Mining/Construction Recession

Mining/Construction There are data security concerns and the economic uncertainty has lowered
employee morale.

Mining/Construction uncertainty of China projects moving ahead

Mining/Construction Well, even though, January '16 looked bad, I'm optimistic that in the Americas
hemisphere things wil

Other Ability to add more people as we grow

Other access to markets with the changing internet marketing challenges

Other Addressing affordability of higher education in general and my university
specifically.

Other As a higher education entity we are not subject to the normal market risks.

Other Changing environment in government defense contracting. Greater compliance
requirements.

Other Communications and PR Issues

Other Consumer behavior changing as a result of public reports of economic slowing.

Other continuing to grow and to integrate that growth into the organization in a
profitable way

Other Controlling discounting.

Other export / import controls

Other Flat student tuition

Other General public's perception that the economy is doing much worse than the
indicators show.

Other home mortgage interest rates

Other Implementing the necessary technology

Other Increased difficulty in complying with conflicting regulations and rules.

Other increased competition

Other Keeping up with latest technology

Other LACK OF NEW BUSINESSES TO AREA SERVED

Other long term contract renewal

Other Negative interest rates, coming financial crash among many world powers, less
consumer expend income

Other none

Other Overtime/exempt wages

Other Philanthropic Environment as affected by market and other risk

Other political stability of the USA

Other Prolonged downturn in the market

Other Recession will start a new cycle, this time coming from China along with the

Middle E. crisis
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Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

3b. Other than your answers to 3a, please write any new challenges or emerging risks that your firm

anticipates in the next year.

Other
Other
Other
Other
Pub Admin

Pub Admin
Pub Admin
Pub Admin
Pub Admin
Pub Admin
Pub Admin
Pub Admin
Retail/Wholesale
Retail/Wholesale

Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale

Retail/Wholesale

Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

The government is killing businesses when given the chance

turnover at key positions

US elections will create uncertainty

We have a large amount of capital that needs to be raised late in 2016

Excess demand for our funds-we are an authority that manages community
development funds.

financial management

Low returns on investments and higher risk on investments due to ecomony
Low unemployment rate.

n/a

political risk in US is increasing. How do we pay for all the promises being made.
Rising healthcare costs

We are going to try a new approach to sales, which has reached a critical point.
Competition and squeezing margin because of it.

Competition within our sector - Threat from Amazon and Staples into Jan-San
sector

compliance with SEC reporting rules/regs

consumer uncertainty about the economy

Declining wages that support the economy.

eCommerce

Economic bubbles created by government and the Fed.

employee morale

Excessive regulatory/environmental policies make doing business in California
increasingly difficult

Government's increasing level of reporting and compliance not balanced with
value.

healthcare costs

increasing employee wages, increasing costs of goods, regulatory uncertainty
None

possible global or national recession

Pricing pressure from customers

REVENUE GROWTH

Sales growth

slowing growth

Too many regulations and taxes plus a slow economy

Very large players, e.g. McDonalds invading our space.

Weak Global economic activity and strong US dollar

2

Bad debt on the books of the US banks due to low oil prices and the problem it
creates for Frackers.

Bankruptcy of Energy Company customers.

Billing rate resistance

Cash Flow

Cash Flow Management

Cash flow and demand for services as a small firm.

Changing and evolving industry

Changing consumer demands from less informed and little care for the welfare of
producers

Clients scared to spendl

Collections and late payments from customers

Consistent financial growth.

Continued control of hiring from the HR sector who are out of touch
Continuing mergers in all industries simply to survive

Crumbling infrastructur

Developing automated systems that make the company capable of its growth
potential.
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Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

3b. Other than your answers to 3a, please write any new challenges or emerging risks that your firm

anticipates in the next year.

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting

Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Election - no candidates that | have confidence in

Fascist TPP takeover

FLSA wage increase requirements

General slow down of the economy

Generating new ckients

Getting new customers & retaining employees

Governments role in business

I am a Financial Consultant for School Districts. As they continue to suffer
losses, | lose $.

Income disparity will at some point reduce our markets. | think this is a big
looming problem.

Increased competition

Instability and chaos created by GOP in United states is scaring the businesses
and U S interests.

International stability especially in the Middle East

Marketing a new cyber security service

na

New, elevated Government Regulations levels will make business ever more
difficult for our clients.

Offshoring.

Response to new service offerings

Retail clients closing stores due to lagging sales environment.

Sales growth to meet targets

Slow growth with rising wages due to low unemployment but massive under-
employment

Stagnate or no decision making during an election year

Succession Implementation

Taking new products to market

technology cost

Terrorism

The Continuation of the Affordable Care Act.

the expectations for, and cost of, compliance is a growing threat

The way customers buy and the constant undermining of small business via
regulation and taxation.

Uncertainty about political climate. Bad news if a Democrat wins the Presidential
election.

Uncertainty of the political climate

We export to China and we are concerned about political changes with China.
We need a pro business environment in the U.S.

Weakening of the capitol goods market and risk of increasingly intrusive
government policies

Weakness in steering of companies by their Board of Directors

Across the globe we are seeing increasing patterns of instability, economic and
political. Politics

Continuing monetary risk in foreign markets.

currency exchange rates

Developing the operations structure for the production of new products and
servicing existing client

fiscal policy direction and consumer behaviour

Getting more clients.

government confiscation of employee assets in 401ks

increased sales with existing clientle

Longer time to collect receivables; Maintaining sales velocity during an uncertain
economy

Low interest rates impacting our clients (Financial Services)

NA



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

3b. Other than your answers to 3a, please write any new challenges or emerging risks that your firm
anticipates in the next year.

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Transp, Public Util
Transp, Public Util
Transp, Public Util
Transp, Public Util

Transp, Public Util
Transp, Public Util
Transp, Public Util

Unspecified Industry
Unspecified Industry
Unspecified Industry

Product innovation

Productivity of the marketing and sales personnel

regulatory overhead:need to invest in non-productive costs,impedes growth and
prevents new jobs

Sector consolidation

The velocity of technology change and related customer requirements.

Training staff quickly in a dynamic business in order to meet strategic needs.
Uncertain global economic risk

world economy

Acquiring new assets and Establishing new services

Gas prices and the need for natural gas.

increasing portion of our workforce eligible to retire.

It being a Presidential campaign year, | expect little support from law makers in
Washington, D.C.

Most challenges center around regulator requirements and government policies.
Uncertainty in the global container shipping business.

We are seeing a softening in the market for trucking services. Capacity exceeds
demand.

Hiring qualified professionals.

M&A integration

Thanks



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during
the next 12 months? [Unweighted - Winsorized]

Mean sD 95% CI Median  Minimum _ Maximum _ Total

Health care costs 8.63 732 7.98-9.29 8 -10.20 29.41 465
Revenue 6.85 1491 5.54 -8.17 5 -29.10 46.24 420
Technology spending 6.04 9.48 5.01-7.06 4 -20.10 35.45 51
Earnings 556  16.17 401-7.11 3 -31.80 44.80 419
Marketing/advertising spending 433 1005 3.31-5.36 2 -23.20 3343 475
Number of domestic full-time employees 4.01 9.37 3.14-4.87 2 -21.30 31.47 370
Research and development spending 3.83 8.65 2.78-4.88 0 -19.80 28.96 451
Wages/Salaries 3.74 426 3.35-4.13 3 -10.10 18.85 292
Productivity (output per hour worked) 3.00 486 2.45-355 2 -9.46 16.29 188
Capital spending 297 17.85 1.35-4.60 1 -41 47.61 381
Cash on the balance sheet 247 1632 0.91-4.03 0 -37.60 44.39 299
Prices of your products 1.32 477 0.84-1.80 1 -12.50 14.45 259
Share repurchases 1.09 570 0.22-1.96 0 -21.40 26.57 491
Number of offshore outsourced employees 0.95 412 0.36-1.54 0 -13.70 15.65 164
Number of domestic temporary employees 0.80 6.77  0.02-157 0 -20.70 23.07 330

Dividends 0.52 957 -2.10-3.15 0 -28.10 26.96 469



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during
the next 12 months for: [Unweighted - Sorted]

(N=629)

Mean & SD Positive Zero Negative
1 0 -1

0.89 435 29 11
Health care costs 0.38 91.6% 6.1% 2.3%
0.87 419 39 11
Wages/Salaries 0.40 89.3% 8.3% 2.3%
0.65 236 74 20
Technology spending 0.59 71.5% 22.4% 6.1%
0.56 373 22 96
Revenue 0.80 76.0% 4.5% 19.6%
0.56 190 87 22
Productivity (output per hour worked) 0.63 63.5% 29.1% 7.4%
0.48 221 107 42
Marketing/advertising spending 0.69 59.7% 28.9% 11.4%
0.44 273 102 76
Number of domestic full-time employees 0.76 60.5% 22.6% 16.9%
0.40 126 111 22
Research and development spending 0.64 48.6% 42.9% 8.5%
0.40 264 57 98
Earnings 0.84 63.0% 13.6% 23.4%
0.38 204 118 59
Prices of your products 0.74 53.5% 31.0% 15.5%
0.31 243 124 98
Capital spending 0.80 52.3% 26.7% 21.1%
0.23 200 116 104
Cash on the balance sheet 0.82 47.6% 27.6% 24.8%
Number of domestic temporary 0.22 94 167 31
employees 0.62 32.2% 57.2% 10.6%
0.16 13 33 5
Dividends 0.58 25.5% 64.7% 9.8%
Number of offshore outsourced 0.12 28 155 5
employees 0.40 14.9% 82.4% 2.7%
0.10 20 141 3

Share repurchases 0.36 12.2% 86.0% 1.8%
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4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during
the next 12 months? [All Companies - Winsorized - Revenue Weighted - Sorted]

Mean SD 95% CI Median  Minimum _ Maximum _ Total

Technology spending 4.28 848 3.40-5.15 3 -20.10 35.45 388
Earnings 385 1571 2.31-5.40 4 -31.80 44.80 271
Revenue 3.67 12.48 2.54 - 4.80 4 -29.10 46.24 469
Cash on the balance sheet 291 1398  155-4.27 0 -37.60 44.39 498
Marketing/advertising spending 2.77 760 2.00-354 2 -23.20 3343 375
Capital spending 199 1479 0.70 - 3.29 1 -41 47.61 399
Research and development spending 1.20 750 0.31-2.09 0 -19.80 28.96 404
Share repurchases 1.15 4,06 0.59-1.72 0 -21.40 26.57 135
Prices of your products 0.77 493 0.28-1.26 1 -12.50 14.45 202

Dividends 0.39 716 -0.82-1.60 0 -28.10 26.96 360
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4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during
the next 12 months? [All Companies - Winsorized - Employee Weighted - Sorted]

Mean  SD 95% CI Median  Minimum _ Maximum _ Total

Health care costs 714 6.28 6.57-7.70 7 -10.20 29.41 321
Wages/Salaries 321 332 2.90-3.51 3 -10.10 18.85 452
Productivity (output per hour worked) 261 387 218-3.03 2 -9.46 16.29 309
Number of domestic full-time employees 204 813 1.29-279 1 -21.30 31.47 207
Number of offshore outsourced employees 111 396 057-1.65 0 -13.70 15.65 449

Number of domestic temporary employees -0.27 6.69 -1.01-0.48 0 -20.70 23.07 470
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4. Relative to the previous 12 months, what will be your company's PERCENTAGE CHANGE during

the next 12 months? [Public Companies - Winsorized - Revenue Weighted]

Mean _ SD 95% ClI Median __Minimum __Maximum
Cash on the balance sheet 316 1523 0.70-5.62 1 -37.60 44.39
Share repurchases 2.13 397 1.36-2.89 0 0 20
Earnings 163 16.27 -0.87-4.13 5 -31.80 44.80
Dividends 0.37 747 -097-171 0 -28.10 25
Revenue -1.64 1130 -3.33-0.04 3 -29.10 40
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4b. For 2016, what is your planned change in capital spending...

N=629
Number
Percent
Within the US
N
Mean
SD
Median
Outside the US
N
Mean
SD
Median

Total Ownership Foreign Sales
Public Private 0% 1-24% 25-50% >50%
A B A B C D
629 78 416 330 205 51 30
100.0% 15.8% 84.2% 53.6% 33.3% 8.3% 4.9%
588 76 388 310 188 51 29
92.6 79.0 94.2 99.0 93.0 74.0 54.8
19.0 27.9 16.7 8.2 15.1 27.6 34.9
100.0 95.0 100.0 100.0 100.0 775 50.0
B A BCD ACD ABD ABC
588 76 388 310 188 51 29
7.4 21.0 5.8 1.0 7.0 26.0 452
19.0 27.9 16.7 8.2 15.1 27.6 34.9
0.0 5.0 0.0 0.0 0.0 20.0 50.0
B A BCD ACD ABD ABC

Significance Tests Between Columns: Lower case: p<.05 Upper case: p<.01
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4b. For 2016, what is your planned change in capital spending... [Winsorized - Revenue Weighted]

N=629
Number
Percent
Within the US
N
Mean
SD
Median
Outside the US
N
Mean
SD
Median

Total Ownership Foreign Sales
Public Private 0% 1-24% 25-50% >50%
A B A B C D
479 247 232 222 222 95 69
100.1% 51.6% 48.5% 36.6% 36.5% 15.6% 11.3%
466 242 224 217 212 95 68
86.9 81.2 93.0 99.8 93.2 70.9 64.6
16.4 16.8 135 2.4 11.1 12.7 8.5
100.0 80.0 100.0 100.0 100.0 61.3 61.3
B A BCD ACD ABD ABC
466 242 224 217 212 95 68
13.1 18.8 7.0 0.2 6.8 29.1 354
16.4 16.8 135 2.4 11.1 12.7 8.5
0.0 15.0 0.0 0.0 0.0 38.7 38.7
B A BCD ACD ABD ABC

Significance Tests Between Columns: Lower case: p<.05 Upper case: p<.01

19



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

5a. What do you think is the probability that your country's economy will be in recession at the end of

20167

Number Percent Cumulative
0 38 6.2 % 6.2 %
1-10 97 15.8 % 22.0%
11-20 104 16.9 % 38.9 %
21-30 103 16.7 % 55.6 %
31-40 77 125 % 68.1 %
41-50 82 13.3% 81.5 %
51-60 33 54 % 86.8 %
61-70 21 3.4% 90.2 %
71-80 35 5.7 % 95.9 %
81-90 10 1.6 % 97.6 %
91-99 3 0.5% 98.0 %
100 12 2.0% 100.0 %
Total 615 100.0 % 100.0 %
Mean =31.1
SD=24.2

Missing Cases = 14
Response Percent = 97.8 %
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5b. What are the key risks that might lead to recession in your country at year-end 2016?

Number Percent 95% Cl
Slowdown in China 369 58.7 % +3.9%
Political risk 331 52.6 % +3.9%
Stock market decline 313 49.8 % +39%
Budget Deficit 258 41.0% +39%
Price of oil 251 39.9 % +3.8%
Slowdown in Europe 245 39.0% +3.8%
New regulations 191 304 % +3.6%
Slowdown in emerging economies other than China 185 294 % +3.6%
Terrorism 153 24.3 % +3.4%
Currency valuation 150 238 % +33%
Interest rates 100 159 % +29%
Health crises 90 143 % +2.7%
Corruption 64 10.2 % +2.4%
Price of non-oil commodities 59 9.4 % +23%
Low Inflation 56 8.9 % +22%
Infrastructure 50 7.9 % +21%
High inflation 42 6.7 % +20%
Workforce disruptions 29 4.6 % +16%
Other 38 6.0 % +19%
Total 2974

Number of Cases = 629

Number of Responses = 2974

Average Number Of Responses Per Case = 4.7
Number Of Cases With At Least One Response = 623
Response Percent = 99.0 %
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5b. What are the key risks that might lead to recession in your country at year-end 2016? Other specified

Bank/Fin/Insur/Real Est Monetary Policy
Bank/Fin/Insur/Real Est Changes in the housing industry detrimental to the rental housing sector
Energy election

Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Mining/Construction
Other

Other

Other

Other

Other

Other
Retail/Wholesale
Retail/Wholesale
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Transp, Public Util

Unspecified Industry

U.S. elections

Credit contraction and failure of QE

Hillary or Bernie

republicans elected

New President & Administration

National Debt

Lower consumer spending

Corporate Management

too little government spending

Election stagnation

minimum wage

Democratic presidential victory

Consumer spending /Consumer Debt

Donal Trump or Hlllary Clinton
Congressional bickering

high taxes

An indecisive government with no foreward looking policies
Election results

Political Stale Mate

lack of federal government support

Deflation

Donald Trump elected president

Oil & Gas exposure on Bank Balance Sheets
Bad debt on the books of Chnia's banks.
Consumer confidence

Too many young people on government disability who should be working.An
infrastructure work program

Income disparity and reduced markets
Political Chaos

UNCERTAINTY AND MALAISE OF BUSINESS COMMUNITY
Substantial Regulatory Regulations elevations.
We are in a depression now

all the above?

Risk of new President in the US

Consumer confidence

Election
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6a. Assume that core inflation is between 0% and 1% each vear for the foreseeable future. What effect
would an extended low core inflation scenario have on your firm's financial performance?

Number Percent 95% CI
-2=Very negative 15 2.5 % +12%
-1=Negative 151 24.7 % +33%
0=No effect 229 374 % +3.8%
+1=Positive 184 30.1 % +3.6%
+2=Very positive 33 5.4 % +1.7%
Total 612 100.0 %
Mean =0.11
SD=0.92

Missing Cases = 17
Response Percent = 97.3 %
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6b. Do you believe that an extended period of low core inflation would ...

(N=629)

Yes No
substantially diminish your company's ability to raise prices to keep pace with 288 330
rising labor and non-labor costs? 46.6% 53.4%
205 410
substantially diminish your company's ability to meet its profitability targets? 33.3% 66.7%
92 518
15.1% 84.9%

change the competitive balance in your industry?

24
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6b. How would the competitive balance change?

Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Energy
Healthcare/Pharm

Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing

Mining/Construction
Mining/Construction
Mining/Construction

Mining/Construction
Other
Other

Other
Other
Other
Other
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale

Retail/Wholesale
Retail/Wholesale

Insurance will need more underwriting discipline while the investment returns
stay low

Excess capacity

Competition among landlords to drive market rents south. However, on the flip
side lower borrowing costs to help with refinancing

Most firms would be unable to competitively price their product or service
Very difficult to operate with reduced profit margins

There will be more consolidation

Less similar industries would survive

further consolidations

We wouldn't be able to enjoy an economies of scale relative to costs.

NIRP is a failed policy, adversely impacting EM countries & companies

Only those entities with large capital reserves will be able to withstand the strain
of more prolonged profitability struggles.

The larger companies have more options to get larger returns compared with
smaller insurance companies like mine.

Fewer banks equals fewer clients

Flattening yield curve damage profitability. Regulatory burden costs keep
increasing.

Bankruptcy of many small players.

Our competitors don't have the scale nor capital to invest in technologies that
result in lower production costs. This allows us to refrain from having to raise
prices.

Some competitors will be slow or unable to adapt

Diminish access to raw materials

Price wars and loss leaders used to 'buy business'

new entrants would add capacity and depress selling prices

new competitive entrants

| believe the industry leaders would have to change their business model, which
would put pressure on their earnings and revenues.

accelerate competition for limited sales volume may lead to price erosion
Foreign Competitors are gaining share.

overseas competition, US dollar imbalance to other currencies

Low cost producers could gain market share from higher-quality producers
because of price contractions.

Larger companies will buy smaller companies, less competition, putting a squeeze
on smaller companies to purchase at volume.

Well, the capital mass will make well capitalized companies be more competitive,
like being able to hired better employees and play 'price-cut' strategies.

Larger companies will have the bid advantage because they can spread cost of
medical increases over a larger base of jobs.

allow for more affiliated industries to enter the niche market

More students seeking retraining

More established companies (in our case private schools) would have a bigger
cushion

Harder to take existing market share if pricing static

Yes. It will trigger more M&A and consolidations of similar business

LOW INFLATION REFLECTS WEAK BUSINESS DEMAND

The industry would not shrink as fast

more consolidation

small companies would unable to compete

cheap money leads to greater industry consolidation

Our competitive environment would decrease as the number of competitors
would decrease

SHIFT TO ON-LINE

We are a upscale quick service restaurant low inflation could reduce the ability for
us to offer widely affordable products
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6b. How would the competitive balance change?

Retail/Wholesale
Retail/Wholesale
Services, Consulting

Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Transp, Public Util
Transp, Public Util

Our largest competitors will not be as affect as we are as a smaller entity

go negative if over 24 months

Larger firms will have the ability to withstand the disruptions, thereby force us
out of certain markets and services

those firms with high fixed costs would have a harder time keeping profitability up
We're in outsourced services - with technology investment limiting staff payroll
cost, we are in place to offer better prices as wages outpace core prices.
GOVERNMENT INTERFERENCE WOULD OCCUR

Better managed core competencies

n/a

shift in market

Costs are already stressed low and would tend to grow faster than revenue

favor ‘unicorns' that borrow and spend at 150% of revenues... instead of reality
crushing them

Larger companies with cash will put a tighter squeeze on smaller companies with
a smaller cash balance.

Larger companies survive - consolidation.

move to lowest cost position, driving down innovation acceptance

Smaller players would be reduced

Smaller players may find it harder to survive allowing us to thin the market.
Smaller firms hurt relatively more than larger firms.

Low demand keeps inflation low. Companies will need to adapt to compete in a
market with a low demand for services. Those adaptations could take many
forms.
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6¢. What steps would your firm take to remain competitive in an extended low inflation environment?

Agr, Forestry, Fishing
Agr, Forestry, Fishing

Agr, Forestry, Fishing
Agr, Forestry, Fishing
Agr, Forestry, Fishing
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est

work to enhance productivity per man hour

No special steps required. We are a commodity business (forest products) low
inflation is favorable for product demand.

Merger

Watch input costs carefully and try to increase selling prices

Strict controls

We are a credit union. Low inflation allows us to keep rates low.

reduce employee benefits

try to keep operating expenses at a minimum with little or no expansion

We would continue to employ the best available person and be competitive on
pricing.

merger

Maintain low cost sources of funds

Utilize changes in fees and cut expenses to compete.

EXPENSE CONTAINMENT

n/a

Focus on productivity growth/headcount reductions

Sell more

improve service offerings

Watch expenses, keep production high.

increase capital expenditure

Negotiate contracts to temporarily lower rates.

’

Increase employee productivity and hold wage increases

keep expenses low and work on continued efficiency improvements.

protect a niche

Update technology and become more productive

Keep costs low, slow down growth

Deleverage. Setup and maintain adequate working capital reserves.

Monitor supplier cost

Maintain profit margins

Reduce Costs

curb and cut back on staff; freeze salary increases and bonuses; rely more on
outsourced staff

na

Look to expand market share

Acquire as much prime land as possible for future development. Enhance internal
communication to assure employees understand company's contribution to their
heathl care costs.

New products that replace traditional fixed income.

expanded mkts and services

more focus on increasing productivity

Cut employees

Retain core customers and increase cross-sell.

Look for merger with another financial institution.

Reduce labor cost.

as a financial firm, we adjust our market positions based on macro-economic
models. Low inflation will persist for extended periods

Put emphasis on growth markets - outside US. Emphasis on cash cows. Reduce
risk.

Mergers

Offer additional amenities that would generate revenues greater than costs.
Increase operating efficiencies; Find Better sales analytics tools; Seek higher
yielding customers.

Market extension

higher allocation to alternative investments.

Leverage existing work over new clients
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6¢. What steps would your firm take to remain competitive in an extended low inflation environment?

Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Bank/Fin/Insur/Real Est
Communication/Media
Communication/Media
Communication/Media
Communication/Media
Communication/Media
Communication/Media
Energy

Energy
Energy
Energy
Energy
Energy
Energy
Energy
Energy
Healthcare/Pharm
Healthcare/Pharm

Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm

Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm
Healthcare/Pharm

Healthcare/Pharm
Healthcare/Pharm

Find other ways to provide value added services

tighten up on expenses

cut costs and lay off staff

Continue to offer strong value proposition and customer service

Hold wages. Focus on cost cutting.

Business as usual - no special steps

be more aggressive

No net hiring.

increase employee productivity

invest in technologies that will lower operating expenses

Reduce expenses in the raw materials used.

we've grown through aquisition

Differentiate and improve the core product

focus attention on value-added activities and correcting course relative to
employees and resources

Align cost structure

no real steps

Cut costs

Use working capital to purchase oil and gas properties

cut costs

Nothing

operation's cost control, as well as manufacturing plant utilization increases
We simply manage our overhead

Increased focus on client service in order to ensure high satisfaction and retention
Continue to invest in R&D and technologies that enable to reduce our cost of
production.

Maintain growth pattern

Continue innovating to reduce labor and operational costs.

Reduce wage increases.

Closely analyze market pricing

Reduce office staff; freeze wages

Increase R&D spending to improve our ability to innovate and capture market share.
Continue lean operations and improve contracting with health payors.
Continued push for productivity gains

Automate more, be more aggressive collecting debts

Productivity and purchasing offsets

Utilize low cost capital for M&A and expansion

NA

increase revenue growth thru customer acquisition and increased marketing
spending.

focus on patient payment for services

Manage labour costs and expectations

Reduction of bricks and mortar and number of full time employees
Improve operational efficiency to low cost overhead structure.

INCREASE EFFICIENCY

Cut costs

Good cost management!

Manage costs

Stay the course, as we have no fears of this low core inflation.

Aggressive sales campaign

Seek alternative investments

N/A

Expand products to customer base

provide better service - push employee productivity - reward high performing
employees

growth, cost productivity

Pricing strategies Group purchasing discounting
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6¢. What steps would your firm take to remain competitive in an extended low inflation environment?

Healthcare/Pharm

Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing

Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing

Manufacturing

Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing

Manufacturing
Manufacturing

Manufacturing
Manufacturing

price increases

Process improvement, product re-design

eliminate positions that may impact long term but could help with lowering costs
in the short term

Specific cost reduction programs and continuous improvement activities
Improve Processes and Productivity

We have steps to implement improved productivity.

ruthless focus on productivity and innovation

same thing we do every year; work on productivity, other cost reductions as well
as developing new products and pursue new markets

lower pricing

Strict expenditure control; raise cash reserves; drop low profitability, non-growth
products

strong cost reduction program

Steps to increase productivity via planbt floor automation and Re-Engineering our
products

Sharpen pencils when quoting long term packages

cost containment and product innovation

Rely more on automation and less on employees

Keep wages down, keep commodity prices low.

Look for productivity savings and efficiencies.

continue cost cutting measures

improve productivity

Manage our overhead, maintain our excellent customer relations.

Lowering COGS.

We would work to reduce our operating costs as much as possible, including
reducing head count. We likely would be unable to raise prices, so we would need
to be more efficient and effective in production to lower costs.

Control COGS, Add innovative new products

Hold prices constant.

cost cutting to become the lowest cost supplier, limit availability in certain areas
where we cannot compete on cost

Accelerate Review all product categories and trim non essential lines, Streamline
back office support activities to bare bones to combat inflation, resource supply
chain based on cost more than lead time, trim business with least profitable
customers to name a few.

more aggressive advertising

We are tied to the housing industry, so low inflation improves home affordability,
which is a benefit to our company.

focus on improved efficiency and remain price competitive.

just do our best

Reduce number of employees

N/A

continue to automate to reduce number of remployees

Continue to work on improvements

Hold wage growth in line with inflation growth.

Change sourcing to lower cost areas; expand product offering to increase margin
dollars

low inflation is drive by excess capacity or low demand. The only thing we can do
is continue to balance resources and investment with demand.

increase productivity & cost effectiveness

expansion

First, we would substitute capital equipment and technology for labor. Second,
we would move more towards value added manufacturing and away from low
value distribution.

Restrain annual normal wage increases

improve efficiency and cost management
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6¢. What steps would your firm take to remain competitive in an extended low inflation environment?

Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing
Manufacturing
Manufacturing

Manufacturing
Manufacturing

Manufacturing
Manufacturing
Mining/Construction

Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Mining/Construction
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

Further cost cutting, including labor force reductions.

Cut costs

Continued focus on quality over quantity output.

workforce reduction, cost containment

Reduce labor costs including benefits.

Cost containment to offset wage increases while demanding increase productivity.
To be a low production cost leader

manage spending (SG&A, capex)

Increase productivity

We are in a low competition product/market. Low inflation would benefit our
product growth.

Unlikely to be a factor

streamline costs

New product introduction

Continue to find lower costs in sourcing, new markets and automation ,
technology wins. Reduce pain points, labor costs, health care, worker
compensation insurance.

Productivity, cost reductions

Use of technology

Implement floor price for our products

Continue to drive supply chain costs lower. Focus on reducing manufacturing
costs. Reduce headcount and investment in growth initiatives.

Cost-cutting to increase margins.

Develop new products , Add value to current products thru R&D, extend customer
base, look for blue oceans

Invest in marketing.

add value added services to goods

Focus on improving productivity, through pre-fabrication and other off-site
construction measures.

not sure

Avoid capital expenditures.

Control production costs, salaries & wages, and strenghten customer relationships
invest in technology / productivity tools

Focus on improved operational efficiency.

decrease prices charged and reduce benefits paid to employees

revisit our estimating procedures and adjust where needed

Cost control and seek new revenue opportunities

increase market share

Cost containment

Increased advertising.

cut employee costs

Cost Control, and Internal Controls focus, as well as, execution.

Fewer employees, use more outsourced labor.

Increase workforce training

cost management - wages, material, equipment

Reduce workforce numbers

Keep tuition and fees at present level

innovation

We would probably need to invest in systems to become more efficient.
Increased use of technology to keep overall costs in check

Cut costs while raising benefits

N/A

Offer discounts for spending more

This should keep our costs down and we are a donor driven organization.
Cost control

We would keep prices low to stay competitive in the market. Controlling our
expenses to the best of our ability.
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6¢. What steps would your firm take to remain competitive in an extended low inflation environment?

Other n/a

Other Accelerate plans to reduce direct labor

Other Keep tuition and salaries low; shift costs of medical insurance premium

Other Need to make our product unique.

Other We have to keep our operation costs at a minimum and price our product at the
low end of the spectrum.

Other lower costs

Other Advertising

Other control costs

Other Cut costs

Other We are in professional services, architecture and engineering. Low inflation
doesn't much affect us.

Other Continuous drive for productivity

Other Increase presence in foreign markets

Other Increase productivity, reduction of management layer, business simplification,

boost multi year deals, charge for all free of charge services, reduce dividends,
maintain a healthy BS

Other Provided more services.

Other Improve purchasing procedures to control costs.

Other Lower pay increases and lower tuition increases

Other Since our industry is very labor intensive, and the labor is growing in age
demographics, other areas of operating cost reductions will be sought.

Other review all jobs and consolidate tasks as much as possible

Other Improve efficiency; control costs

Other keep salaries as they are now

Other cut costs

Other no significant changes in a low inflation environment

Other just fucking do it literally

Other Continue to be more efficient.

Other DECREASE EMPLOYEES

Other Maintain our core values, faith and attitude

Other Continue to look for alternative revenue sources

Other Have to work harder

Other Our number one step is to be efficient with the current tonnage being processed in
a maturing/shrinking market

Other Reduce G&A - Increase per customer sales

Other Cost control and efficiency/effectiveness

Other Cost control and more efficiency with what we have in place.

Other workforce reduction

Other Compete in new markets.

Other Review compensation levels, insurance and benefits

Other None

Pub Admin very little

Pub Admin smaller salary increases

Pub Admin Stay the course.

Pub Admin Invest in investments with increased risk to generate higher returns

Pub Admin efficiency improvement, new services products, elimination of old non
competitive services/products

Pub Admin None

Pub Admin Identify new revenue sources and continue efforts to retain high quality staff

Pub Admin N/A - Governmental Agency

Pub Admin None, we should be no worse than others and since we have a low overhead we
will probably be ok.

Retail/Wholesale Continued aggressive cost cutting.

Retail/Wholesale manage costs lower

Retail/Wholesale find new sources of revenue

Retail/Wholesale contain costs
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6¢. What steps would your firm take to remain competitive in an extended low inflation environment?

Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale

Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale

Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale

Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Retail/Wholesale

Retail/Wholesale
Retail/Wholesale
Retail/Wholesale
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

New product development and investment in additional sales team

Quality vs. price war.

Cut overhead

Increased labor efficiency, adding new products

Remain competitive? Low inflation is a good thing, not bad. Zero inflation is
even better. Why would anyone be so stupid as to think lower prices are a bad
thing? Keynesians are idiots.

Continually need to introduce new products to avoid commodity pricing.
Concentrate on holding on to current customers

cut capex, slow pay increases, review hiring at the fringes.

Negotiate better supply terms/costs with vendors.

more value add services for our customer

monitor expenses and product cost

none needed

increase the value of our services and effectiveness

Work with our supply chain to reduce costs

Cost structure, merechandise mix,continue migration to omnichannel business
model

add a new line of products or services to go along with core products

expand product portfolio

INCREASE POINTS OF DISTRIBUTION

Reduce operating costs.

None

Reduce Labor Costs

Innovation in products, better financial management.

keep wages down

Focus on service

Stay the course with quality and prices and continue to attract customers who are
moved by quality and service more than price.

cannot sell product for less. close shop

Cut back health care

Reign in labor increases and very cost focused reducing strategic investments
reduce costs

minimize price increases; keep labor cost low

readjust our plan and see where revenues and expenses are in and balance where
we have to be with reserves.

we are a regional company and better able to adapt to the local market needs.
New products & expansion into new channels of distribution

cut prices

It is difficult to say in a service industry tied to jobs. If jobs slow due to an
inability of our clients to pass on price increases to outpace labor costs, we may
be forced to evaluate pricing concessions if the competition moves in that
direction.

Introduce services which differentiate us but do not add to delivery costs
Control costs

Increase level of service

Maintain lower prices relative to competitors

none

Take further actions to boost productivity and gain market share

streamline processes

attempt to keep cost in check and limit hiring and raises

work to keep costs down - less spending

not raise prices

Consider expansion into more countries

continued cash management and reserve buildup

Continue process improvements to work more efficiently. Continue to gain new
customers from leads from our existing, satisfied customers.
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6¢. What steps would your firm take to remain competitive in an extended low inflation environment?

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting

Services, Consulting

Services, Consulting

Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting

Increase marketing efforts

Focus on wages, ‘greening' of staff on long term projects

Monitor gross margin closely.

I can't assume that salaries will remain stagnant. Offshoring is a logical alternative
to rising wages.

Hold wages to levels of 2010 which have not changed since then. Reduce marking
efforts.

We are not capitol intensive; therefore, our risk is minimized. Our customers face
capitol risk and react by reducing their needs which intensifies their need for our
services.

We are in a low inflationary time so our competitive standing will not be
significantly affected.

Little effects

Hire best and brightest and continue to pump cash into evolution of our product/
service offerings.

quality service

Reduce prices, cut staff

cut costs where possible.

Improve efficiency, less outsourcing

Try to identify cost savings areas to reduce expenses.

Investment in capital expenditures

Control costs

Keep in the NICHE market. Excellent client relationship to retain there business.
Innovation. Advertising to get new business, Hiring quality employees for high
performance.

add further value added services

Manage headcount, automate processes, drive efficiency.

limit wage increases

focus on maintaining low wage growth

Adjust benefits

Limit/freeze hiring. Less raises, more performance based pay. Limit credit granted
to small clients - raise credit granted to large established clients with added fees.
Find an additional investor principal or sell practice for best available price.
Continue marketing aggressively.

Maintain current policies

Keep on wages at the current inflation rates.

Continue to market and spend on marketing and sales initiatives

We are a very small player in a huge market. We would attempt to hold or
increase market share.

SINCE WE ARE A FEE BASED ENTITY WE WOULD LOWER FEES
Continue to drive efficiencies within the business. Look for more margin based
sales opportunities.

must raise productivity, hire better people and retain them,

Since we provide services to much larger entities&€,.try to keep the price
reductions that these large entities try to push on us in order to retain the
contracts. Negotiate very hard with our vendors in order for us to maintain our
gross margin. Forgo hiring additional workers in order to meet our net profit goals
NA. We are consulting focused. Impact would be more focused on clients.
Inflation has been between 8-11% each year for the last 3 years. Where are you
living that you use the term 'low inflation environment'?

Concentrate on better management of core competencies

Drive sales

maximize system efficiencies, reduce reduncanies and review activities performed
outside the organization

Use loans effectively to upgrade equipment

Adjust salary increases and have proactive cost management to keep cost at or
below low inflation. Seek efficiencies.
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6¢. What steps would your firm take to remain competitive in an extended low inflation environment?

Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting
Services, Consulting

Services, Consulting

Services, Consulting
Services, Consulting
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Focus on increasing market share. Prices for our services haven't gone up in years.
The key is expanding revenue and becoming more productive

new technologies enhance value of products

New Offerings

cut marketing expenditures

Expand to other markets

Not applicable

Strengthen client relationships. Concentrate on development of automated
systems and other efficiency.

Keep prices to what the market can bare and minimize hiring

hire more competent employees, cut cost accordingly

cost controls, extensive marketing to find and retain new clients

Adapt

Seek more clients - potentially shift to a different model, as trainer rather than
service provider

If our cost remain firm our selling price strategy will be to continue testing the
market for increases that are min 5% about inflation.

More marketing

More competitive advertisement.

Disinflation is unlikely to last. We see a whipsaw of disinflation followed by the
risk of high inflation.

more aggressive innovation and selling

Increase our marketing efforts to attract new customers.

Improve productivity

Stay on the leading edge of technological change.

shred costs, automate at every opportunity

capital

None needed

Higher level of outsourcing

Focus on productivity improvements.

Slow spending/investment

Shift composition of employment away from high cost employees

Improve productivity, rationalize wage increases, other cost management
initiatives

Keep pricing the same

No price increases

Deliver continuously better software technology

Competitive prices and low wage increases

Grow revenue

Develop new ways to market and price products

reduce R&D investment and reduce jobs

reorder product mix to best cost position, create more value driven demand to
support price levels, and eliminate marginal products or acquire products to gain
market share

Unique products, support and reputation.

cut employees

Minimize S&W inflation

Include additional product features without raising price

Keep prices and wages lower than normal. Employee turnover is OK to counter
wage increases.

None necessary

none

Manage costs that are manageable and look for alternatives for those that are not.
Doesn't really affect us.

reduce staff, increase productivity of remaining staff

refocus on inefficiencies in the system

Operational efficiency
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6¢. What steps would your firm take to remain competitive in an extended low inflation environment?

Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Tech [Soft/Hard/Bio]

Tech [Soft/Hard/Bio]
Transp, Public Util
Transp, Public Util
Transp, Public Util

Transp, Public Util
Transp, Public Util
Transp, Public Util

Transp, Public Util
Transp, Public Util

Transp, Public Util
Transp, Public Util
Transp, Public Util

Transp, Public Util
Unspecified Industry
Unspecified Industry

Pursue acquisitions with relatively cheap money. Invest in projects to bring
contract manufacturing in-house.

inorganic growth

focus on efficiency initiatives and focus on technology to automate routine
processing

No extraordinary steps - just maintain our current path

Shrink with the industry

renegotiate contracts

Seek volume through holding prices, offering concessions on terms. Cutting costs,
including holding wages and reducing variable pay.

Offer more and a greater variety of services

Increase offerings of services as we have since 2008

Continuing investment in technology, emphasis on employee empowerment and
not chasing lower prices fully.

Try to keep costs low and operational efficiencies high.

as a regulated utility serving a defined territory, we feel no direct competitive
pressures. Indirect pressures, however, including the lack of economic growth in
the region and state, are substantial.

Low inflation would have very little effect on our company.

Maintain strong fiscal expense discipline

We are reviewing all of or process and procedures with an eye to reducing staff
and gaining efficiencies. Centralizing wherever possible.

Cost reductions and reduced capital spending

Yesz

Maintain cost controls and invest in technology.
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7. Holding everything else constant, did the December 2015 increase in interest rates affect your

company?

Number Percent 95% CI
-2=Very negative 3 0.5% +05%
-1=Negative 91 14.7 % +2.8%
0=No effect 503 81.1 % +3.1%
+1=Positive 20 3.2% +14%
+2=Very positive 3 0.5% +05%
Total 620 100.0 %
Mean =-0.11
SD =0.45

Missing Cases = 9
Response Percent = 98.6 %

36
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8. Compared to interest rates today, how much would your borrowing costs have to increase to cause
your company to 'reduce hiring plans'?

Number Percent Cumulative
0.25 16 4.3 % 4.3 %
0.5 20 54 % 9.8 %
0.75 13 3.5% 13.3%
1.0 55 149 % 28.3 %
1.5 24 6.5 % 34.8 %
2.0 86 23.4% 58.2 %
25 28 7.6 % 65.8 %
3.0 45 122 % 78.0 %
35 8 22% 80.2 %
4.0 73 19.8 % 100.0 %
Total 368 100.0 % 100.0 %
Mean = 2.21
SD=1.19

Missing Cases = 261
Response Percent = 58.5 %
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8. Compared to interest rates today, how much would your borrowing costs have to increase to cause
your company to 'reduce capital spending plans'?

Number Percent Cumulative
0.25 17 4.2 % 4.2 %
0.5 19 4.7 % 8.9 %
0.75 19 4.7 % 13.6 %
1.0 57 141 % 277 %
1.5 39 9.6 % 37.3%
2.0 93 23.0% 60.2 %
25 28 6.9 % 67.2 %
3.0 59 14.6 % 81.7 %
35 7 1.7% 83.5%
4.0 67 16.5 % 100.0 %
Total 405 100.0 % 100.0 %
Mean = 2.15
SD=1.15

Missing Cases = 224
Response Percent = 64.4 %
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8. Compared to interest rates today, how much would your borrowing costs have to increase to cause
your company to 'reduce borrowing plans'?

Number Percent Cumulative
0.25 18 4.7 % 4.7 %
0.5 15 3.9% 8.6 %
0.75 18 4.7 % 13.3%
1.0 53 13.8% 27.2%
1.5 30 78% 35.0 %
2.0 98 25.6 % 60.6 %
25 27 7.0% 67.6 %
3.0 53 13.8% 81.5%
35 14 3.7% 85.1 %
4.0 57 149 % 100.0 %
Total 383 100.0 % 100.0 %
Mean = 2.15
SD=1.13

Missing Cases = 246
Response Percent = 60.9 %
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9a. Approximately what percentage of your primary workforce currently earns minimum wage? [US

Headquarters Only] (mean is an estimate)

Number Percent 95% CI
0% (None) 453 74.9 % +35%
5% 59 9.8 % +23%
10% 33 55% +18%
20% 13 21 % +11%
30% 11 1.8% +1.0%
40% 4 0.7 % +0.6%
50% 4 0.7 % +0.6%
60% 2 0.3% +0.4%
70% 2 0.3% +0.4%
80% 0 0.0% +0.0%
90% 1 0.2% +0.3%
95% 1 0.2% +0.3%
100% (AIl) 22 3.6 % +15%
Total 605 100.0 %
Mean = 6.98
SD =20.79

Missing Cases = 15
Response Percent = 97.6 %

40
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9b. Among your primary workforce, how much do the lowest paid workers currently earn in hourly
wages? [US Headquarters Only] (mean is an estimate derived from category midpoints)

Number Percent 95% CI
$7.25 or less per hour 9 1.6 % +0.9%
$7.26-$8.74 28 5.1% +16%
$8.75-$9.99 55 9.9% +2.2%
$10-$11.99 133 24.0 % +3.2%
$12-$14.99 149 26.9 % +34%
$15 or more per hour 180 32.5 % +3.6%
Total 554 100.0 %

Mean = 12.60
SD =230

Missing Cases = 66
Response Percent = 89.4 %
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ALL RESPONDENTS: If the minimum wage were increased, would your company...

Net: Reduce current or
future employment

Reduce current
workforce

Slow future hiring
Shift towards labor-
saving technologies

Reduce employee
benefits

Raise product prices
Reduce employee
turnover

Increase worker output

Attract higher-quality
talent

increased to $8.75/hr increased to $10.00/hr increased to $15.00/hr
Yes No Not Sure Yes No Not Sure Yes No Not Sure

13 17 3 40 40 5 256 86 11
39.4% 51.5% 9.1% 47.1% 47.1% 5.9% 72.5% 24.4% 3.1%
4 25 7 18 61 13 152 168 49
11.1% 69.4% 19.4% 19.6% 66.3% 14.1% 41.2% 45.5% 13.3%
13 17 6 40 41 9 247 93 32
36.1% 47.2% 16.7% 44.4% 45.6% 10.0% 66.4% 25.0% 8.6%
11 19 6 40 36 16 268 81 22
30.6% 52.8% 16.7% 43.5% 39.1% 17.4% 72.2% 21.8% 5.9%
4 24 7 25 51 13 177 127 65
11.4% 68.6% 20.0% 28.1% 57.3% 14.6% 48.0% 34.4% 17.6%
8 18 10 38 45 6 177 142 46
22.2% 50.0% 27.8% 42.7% 50.6% 6.7% 48.5% 38.9% 12.6%
8 20 8 20 50 21 93 181 91
22.2% 55.6% 22.2% 22.0% 54.9% 23.1% 25.5% 49.6% 24.9%
6 20 10 32 45 15 151 145 73
16.7% 55.6% 27.8% 34.8% 48.9% 16.3% 40.9% 39.3% 19.8%
6 24 5 12 60 17 122 171 73
17.1% 68.6% 14.3% 13.5% 67.4% 19.1% 33.3% 46.7% 19.9%
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MANUFACTURING SECTOR: If the minimum wage were increased, would your company...

increased to $8.75/hr increased to $10.00/hr increased to $15.00/hr
Yes No Not Sure Yes No Not Sure Yes No Not Sure

Net: Reduce current or 0 0 0 0 0 0 8 3 2
future employment 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 61.5% 23.1% 15.4%
Reduce current 0 0 0 0 0 0 2 6 5
workforce 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 15.4% 46.2% 38.5%
Slow future hiring 0 0 0 0 0 0 8 3 2

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 61.5% 23.1% 15.4%
Shift towards labor- 0 0 0 0 0 0 10 2 1
saving technologies 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 76.9% 15.4% 7.7%
Reduce employee 0 0 0 0 0 0 3 4 6
benefits 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 23.1% 30.8% 46.2%
Raise product prices 0 0 0 0 0 0 6 5 2

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 46.2% 38.5% 15.4%
Reduce employee 0 0 0 0 0 0 3 6 3
turnover 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 25.0% 50.0% 25.0%
Increase worker output 0 0 0 0 0 0 6 4 3

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 46.2% 30.8% 23.1%
Attract higher-quality 0 0 0 0 0 0 5 6 2

talent 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 38.5% 46.2% 15.4%
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RETAIL/WHOLESALE SECTOR: If the minimum wage were increased, would your company...

increased to $8.75/hr increased to $10.00/hr increased to $15.00/hr
Yes No Not Sure Yes No Not Sure Yes No Not Sure

Net: Reduce current or 2 2 1 7 8 1 37 8 3
future employment 40.0% 40.0% 20.0% 43.8% 50.0% 6.3% 77.1% 16.7% 6.3%
Reduce current 1 3 1 4 11 1 22 18 8
workforce 20.0% 60.0% 20.0% 25.0% 68.8% 6.3% 45.8% 37.5% 16.7%
Slow future hiring 2 2 1 7 8 1 35 8 5
40.0% 40.0% 20.0% 43.8% 50.0% 6.3% 72.9% 16.7% 10.4%

Shift towards labor- 2 2 1 7 7 2 39 7 2
saving technologies 40.0% 40.0% 20.0% 43.8% 43.8% 12.5% 81.3% 14.6% 4.2%
Reduce employee 2 1 1 4 10 2 25 15 8
benefits 50.0% 25.0% 25.0% 25.0% 62.5% 12.5% 52.1% 31.3% 16.7%
Raise product prices 1 2 2 7 6 3 26 14 7
20.0% 40.0% 40.0% 43.8% 37.5% 18.8% 55.3% 29.8% 14.9%

Reduce employee 0 4 1 3 9 4 11 23 14
turnover 0.0% 80.0% 20.0% 18.8% 56.3% 25.0% 22.9% 47.9% 29.2%
Increase worker output 0 3 2 6 8 2 21 19 8
0.0% 60.0% 40.0% 37.5% 50.0% 12.5% 43.8% 39.6% 16.7%

Attract higher-quality 0 4 1 1 13 1 19 20 8

talent 0.0% 80.0% 20.0% 6.7% 86.7% 6.7% 40.4% 42.6% 17.0%
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LESS THAN 100 EMPLOYEES: If the minimum wage were increased, would your company...

increased to $8.75/hr increased to $10.00/hr increased to $15.00/hr
Yes No Not Sure Yes No Not Sure Yes No Not Sure

Net: Reduce current or 2 5 1 6 14 2 73 27 1
future employment 25.0% 62.5% 12.5% 27.3% 63.6% 9.1% 72.3% 26.7% 1.0%
Reduce current 1 6 1 4 15 4 42 48 13
workforce 12.5% 75.0% 12.5% 17.4% 65.2% 17.4% 40.8% 46.6% 12.6%
Slow future hiring 2 5 1 6 14 2 72 28 5
25.0% 62.5% 12.5% 27.3% 63.6% 9.1% 68.6% 26.7% 4.8%

Shift towards labor- 1 5 2 8 7 8 73 26 5
saving technologies 12.5% 62.5% 25.0% 34.8% 30.4% 34.8% 70.2% 25.0% 4.8%
Reduce employee 1 6 1 5 15 3 42 39 23
benefits 12.5% 75.0% 12.5% 21.7% 65.2% 13.0% 40.4% 37.5% 22.1%
Raise product prices 0 6 2 9 12 0 51 43 9
0.0% 75.0% 25.0% 42.9% 57.1% 0.0% 49.5% 41.7% 8.7%

Reduce employee 2 6 0 6 12 4 26 53 24
turnover 25.0% 75.0% 0.0% 27.3% 54.5% 18.2% 25.2% 51.5% 23.3%
Increase worker output 1 5 2 9 11 3 39 47 19
12.5% 62.5% 25.0% 39.1% 47.8% 13.0% 37.1% 44.8% 18.1%

Attract higher-quality 2 6 0 4 16 3 31 58 16

talent 25.0% 75.0% 0.0% 17.4% 69.6% 13.0% 29.5% 55.2% 15.2%
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100-999 EMPLOYEES: If the minimum wage were increased, would your company...

Net: Reduce current or
future employment

Reduce current
workforce

Slow future hiring
Shift towards labor-
saving technologies

Reduce employee
benefits

Raise product prices
Reduce employee
turnover

Increase worker output

Attract higher-quality
talent

increased to $8.75/hr increased to $10.00/hr increased to $15.00/hr
Yes No Not Sure Yes No Not Sure Yes No Not Sure

1 8 0 16 12 1 80 33 7
11.1% 88.9% 0.0% 55.2% 41.4% 3.4% 66.7% 27.5% 5.8%
0 8 1 5 20 5 51 54 20
0.0% 88.9% 11.1% 16.7% 66.7% 16.7% 40.8% 43.2% 16.0%
1 8 0 16 13 1 77 35 13
11.1% 88.9% 0.0% 53.3% 43.3% 3.3% 61.6% 28.0% 10.4%
3 6 0 15 12 3 93 26 7
33.3% 66.7% 0.0% 50.0% 40.0% 10.0% 73.8% 20.6% 5.6%
0 8 0 8 16 4 61 42 22
0.0% 100.0% 0.0% 28.6% 57.1% 14.3% 48.8% 33.6% 17.6%
1 6 2 10 16 3 53 51 19
11.1% 66.7% 22.2% 34.5% 55.2% 10.3% 43.1% 41.5% 15.4%
2 6 1 6 17 7 29 63 30
22.2% 66.7% 11.1% 20.0% 56.7% 23.3% 23.8% 51.6% 24.6%
1 7 1 11 17 2 48 54 22
11.1% 77.8% 11.1% 36.7% 56.7% 6.7% 38.7% 43.5% 17.7%
1 7 0 4 19 7 44 53 25
12.5% 87.5% 0.0% 13.3% 63.3% 23.3% 36.1% 43.4% 20.5%
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1000+ EMPLOYEES: If the minimum wage were increased, would your company...

Net: Reduce current or
future employment

Reduce current
workforce

Slow future hiring
Shift towards labor-
saving technologies

Reduce employee
benefits

Raise product prices
Reduce employee
turnover

Increase worker output

Attract higher-quality
talent

increased to $8.75/hr increased to $10.00/hr increased to $15.00/hr
Yes No Not Sure Yes No Not Sure Yes No Not Sure

5 4 2 13 10 2 62 11 3
45.5% 36.4% 18.2% 52.0% 40.0% 8.0% 81.6% 14.5% 3.9%
2 9 3 5 21 4 35 36 12
14.3% 64.3% 21.4% 16.7% 70.0% 13.3% 42.2% 43.4% 14.5%
5 4 5 13 10 6 61 12 11
35.7% 28.6% 35.7% 44.8% 34.5% 20.7% 72.6% 14.3% 13.1%
3 8 3 10 15 5 62 15 6
21.4% 57.1% 21.4% 33.3% 50.0% 16.7% 74.7% 18.1% 7.2%
2 8 4 8 15 6 46 24 13
14.3% 57.1% 28.6% 27.6% 51.7% 20.7% 55.4% 28.9% 15.7%
3 6 5 12 15 3 43 26 14
21.4% 42.9% 35.7% 40.0% 50.0% 10.0% 51.8% 31.3% 16.9%
2 7 5 6 17 7 25 33 26
14.3% 50.0% 35.7% 20.0% 56.7% 23.3% 29.8% 39.3% 31.0%
1 7 6 8 14 8 43 22 19
7.1% 50.0% 42.9% 26.7% 46.7% 26.7% 51.2% 26.2% 22.6%
1 9 4 2 20 5 27 36 21
7.1% 64.3% 28.6% 7.4% 74.1% 18.5% 32.1% 42.9% 25.0%



48
Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

ANSWERED ALL THREE MINIMUM WAGE BREAKPOINTS: If the minimum wage were increased,
would your company...

increased to $8.75/hr increased to $10.00/hr increased to $15.00/hr
Yes No Not Sure Yes No Not Sure Yes No Not Sure

Net: Reduce current or 12 15 3 19 7 4 25 3 2
future employment 40.0% 50.0% 10.0% 63.3% 23.3% 13.3% 83.3% 10.0% 6.7%
Reduce current 3 25 7 15 13 7 26 5 4
workforce 8.6% 71.4% 20.0% 42.9% 37.1% 20.0% 74.3% 14.3% 11.4%
Slow future hiring 12 17 6 21 7 7 29 3 3

34.3% 48.6% 17.1% 60.0% 20.0% 20.0% 82.9% 8.6% 8.6%
Shift towards labor- 10 18 6 17 9 8 28 3 3
saving technologies 29.4% 52.9% 17.6% 50.0% 26.5% 23.5% 82.4% 8.8% 8.8%
Reduce employee 3 23 7 13 14 6 22 8 3
benefits 9.1% 69.7% 21.2% 39.4% 42.4% 18.2% 66.7% 24.2% 9.1%
Raise product prices 7 18 10 21 9 5 28 4 3

20.0% 51.4% 28.6% 60.0% 25.7% 14.3% 80.0% 11.4% 8.6%
Reduce employee 7 20 8 9 13 13 19 9 7
turnover 20.0% 57.1% 22.9% 25.7% 37.1% 37.1% 54.3% 25.7% 20.0%
Increase worker output 5 20 10 16 12 7 21 7 7

14.3% 57.1% 28.6% 45.7% 34.3% 20.0% 60.0% 20.0% 20.0%
Attract higher-quality 5 22 5 7 15 10 13 7 12

talent 15.6% 68.8% 15.6% 21.9% 46.9% 31.3% 40.6% 21.9% 37.5%
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10. On February 15, 2016 the annual yield on 10-yr treasury bonds was 1.7%. Please complete the

following:

Mean SD 95% CI Median  Minimum Maximum _ Total
Over the next 10 years, | expect the average annual S&P 500
return will be: There is a 1-in-10 chance it will be less than: 1.90 8.34 1.21-2.60 2 -50 125 558
Over the next 10 years, | expect the average annual S&P 500
return will be: Expected return: 6.32 7.95 5.67 - 6.98 5 -20 100 568
Over the next 10 years, | expect the average annual S&P 500
return will be: There is a 1-in-10 chance it will be greater than: 10.04 1328 8.94-11.15 8 -5 164 557
Over the next year, | expect the average annual S&P 500 return
will be: There is a 1-in-10 chance it will be less than: -3.79 9.73 -4.60--2.98 0 -50 50 557
Over the next year, | expect the average annual S&P 500 return
will be: Expected return: 3.13 6.04 2.64 - 3.63 3 -30 90 566
Over the next year, | expect the average annual S&P 500 return
will be: There is a 1-in-10 chance it will be greater than: 7.15 5.56 6.69 - 7.61 6 -5 50 554
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Revenue Weighted: 10. On February 15, 2016 the annual yield on 10-yr treasury bonds was 1.7%. Please

complete the following:

Mean SD 95% CI Median  Minimum  Maximum
Over the next 10 years, | expect the average annual S&P 500 return will
be: There is a 1-in-10 chance it will be less than: 156 4.55 1.19-1.93 2 -11.80 15.62
Over the next 10 years, | expect the average annual S&P 500 return will
be: Expected return: 589 3.23 5.63 - 6.16 5 -6.75 19.39
Over the next 10 years, | expect the average annual S&P 500 return will
be: There is a 1-in-10 chance it will be greater than: 9.37 557 8.91-9.82 8 -5 31.89
Over the next year, | expect the average annual S&P 500 return will be:
There is a 1-in-10 chance it will be less than: -431 796 -4.96--3.65 0 -19.80 12.22
Over the next year, | expect the average annual S&P 500 return will be:
Expected return: 250 4.05 2.17-2.83 3 -6.80 13.07
Over the next year, | expect the average annual S&P 500 return will be:
There is a 1-in-10 chance it will be greater than: 7.00 3.97 6.67 - 7.32 6 -1.99 16.29
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Employee Weighted: 10. On February 15, 2016 the annual yield on 10-yr treasury bonds was 1.7%.

Please complete the following:

Mean SD 95% CI Median  Minimum  Maximum
Over the next 10 years, | expect the average annual S&P 500 return will
be: There is a 1-in-10 chance it will be less than: 167 411 1.33-2.00 2 -11.80 15.62
Over the next 10 years, | expect the average annual S&P 500 return will
be: Expected return: 5.75 3.03 5.50 - 5.99 5 -6.75 19.39
Over the next 10 years, | expect the average annual S&P 500 return will
be: There is a 1-in-10 chance it will be greater than: 9.09 5.23 8.66 - 9.51 8 -5 31.89
Over the next year, | expect the average annual S&P 500 return will be:
There is a 1-in-10 chance it will be less than: -3.80 757 -443--3.18 0 -19.80 12.22
Over the next year, | expect the average annual S&P 500 return will be:
Expected return: 2.79 3.76 249-3.10 3 -6.80 13.07
Over the next year, | expect the average annual S&P 500 return will be:
There is a 1-in-10 chance it will be greater than: 7.01 392 6.69 - 7.33 6 -1.99 16.29

o1
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Return on assets (ROA=operating earnings/assets)

Mean SD 95% Cl Median ~ Minimum  Maximum _ Total

% Approximate ROA in 2015 9.74 1779 8.22-11.25 5.50 -25 100 528

% Expected ROA in 2016 11.08 17.26  9.59 - 12.57 6.40 -25 100 517
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Manufacturing capacity utilized

Mean SD 95% Cl Median ~ Minimum  Maximum  Total

% of capacity utilized in last half of 2015 71.27 1711 68.10-7444 7350 10 100 112

% of capacity utilization planned for the first half of 2016 7144 1721 68.25-74.62 7350 11 100 112
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Manufacturing capacity utilized (Revenue Weighted)

Mean SD 95% Cl Median ~ Minimum  Maximum  Total

% of capacity utilized in last half of 2015 76.33 11.08 74.52-78.15 75 38.52 100 143

% of capacity utilization planned for the first half of 2016 76.77 1160 74.87-78.67 75 38.45 100 143
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Industry

Number Percent 95% CI
Manufacturing 116 18.6 % +3.0%
Services, Consulting 96 15.4 % +2.8%
Banking/Finance/Insurance/Real Estate 80 128 % +2.6%
Retail/Wholesale 59 9.5% +23%
Technology [Software/Hardware/Biotech] 55 8.8 % +22%
Healthcare/Pharmaceutical 50 8.0% +21%
Mining/Construction 24 3.9% +15%
Transportation & Public Utilities 20 32% +1.4%
Energy 14 22% +12%
Public Administration 13 21 % +11%
Communication/Media 10 1.6 % +1.0%
Agriculture, Forestry, & Fishing 6 1.0% +0.8%
Other Industry 80 128 % +2.6%
Total 623 100.0 %

Missing Cases = 6
Response Percent = 99.0 %
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Industry (Other specified)

accounting

accounting

Aerospace
Architecture/Engineering
architecture/engineering
Associations

Botanical Garden
Building materials
charity

Charity non-profit
conglomerate of auto and entertainment
Conservation
Contractor/ Developer?Construction Mng.
Custom Vehicle Manufacturing
distribution

DOD Ship Repair
Education

Education

Education

Education

Education non-profit
education

education

education services
Entertainment

federal govt contractor
government

Higer Education

Higher Education
Higher Education
Higher Education
Higher Education
Higher Education/
HOLDING COMPANY
Home Builder
Hospitality

Hospitality

Hospitality
Hotel/entertainment
Hotels & hotel management
Industrial Automation
Information services
Insurance

Investment company
K-12 Public Education
Marketing/Advertising
No -profit

Non profit

Non profit

Non-Profit Association
Non-Profit Religious
Non-profit

non profit

non-profit religious
Nonprofit

Nonprofit

Nonprofit
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Industry (Other specified)

Nonprofit Foundation
nonprofit

Not For Profit

Not For Profit

Not for profit

not for profit

not for profit

Oil Services

Paper Recycling

private equity
Professional Sports
Publishing

Realestate and Hotels
repair/overhaul equi.pment
Sales and distribution
Services (plumbing ect.)
steel distribution

Tax and accounting
telecommunications
Utilities

Water Filtration
wholesale distribution
wholesale-retail home items
wine producer
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Sales Revenue

Number Percent 95% Cl
Less than $25 million 255 41.3% +3.8%
$25-$99 million 141 22.8 % +3.3%
$100-$499 million 108 175 % +3.0%
$500-$999 million 37 6.0 % +18%
$1-$4.9 billion 45 73 % +2.0%
$5-$9.9 billion 11 1.8% +1.0%
More than $10 billion 21 34% +1.4%
Total 618 100.0 %

Missing Cases = 11
Response Percent = 98.3 %
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Weighted Sales Revenue (Millions)

Minimum = 25

Maximum = 11000

Mean = 847.52

Median = 62

Variance (Unbiased Estimate) = 5108721.52

Standard Deviation (Unbiased Estimate) = 2260.25

Standard Error Of The Mean = 90.92

95 Percent Confidence Interval Around The Mean = 669.32 - 1025.72
99 Percent Confidence Interval Around The Mean = 613.40 - 1081.64
Skewness = 3.57

Kolmogorov-Smirnov Statistic For Normality = 44.60

Quartiles

1=25
2=62
3=300

Valid Cases =618
Missing Cases =11
Response Percent = 98.3%
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Number of Employees

Number Percent 95% Cl
Fewer than 100 223 425 % +38%
100-499 149 28.4 % +33%
500-999 34 6.5 % +1.8%
1,000-2,499 31 5.9% +1.7%
2,500-4,999 35 6.7 % +1.8%
5,000-9,999 19 3.6% +1.3%
Over 10,000 34 6.5 % +1.8%
Total 525 100.0 %

Missing Cases = 104
Response Percent = 83.5 %
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Weighted Number of Employees

Minimum = 100

Maximum = 12000

Mean = 1578.10

Median = 300

Variance (Unbiased Estimate) = 10074786.44

Standard Deviation (Unbiased Estimate) = 3174.08

Standard Error Of The Mean = 138.53

95 Percent Confidence Interval Around The Mean = 1306.58 - 1849.61
99 Percent Confidence Interval Around The Mean = 1221.39 - 1934.81
Skewness = 2.49

Kolmogorov-Smirnov Statistic For Normality = 37.27

Quartiles

1=100
2=300
3=750

Valid Cases =525
Missing Cases =104
Response Percent = 83.5%
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Where are you personally located?

Number Percent 95% Cl
Midwest U.S. 165 26.5 % +34%
Northeast U.S. 159 25.6 % +34%
South Atlantic U.S. 92 14.8 % +28%
Pacific US 88 141 % +2.7%
South Central U.S. 70 11.3% +25%
Mountain U.S. 46 74 % +2.0%
Other 2 0.3% +0.4%
Canada 0 0.0% +0.0%
Latin America 0 0.0% +0.0%
Asia 0 0.0 % +0.0%
Africa 0 0.0% +0.0%
Europe 0 0.0% +0.0%
Total 622 100.0 %

Missing Cases = 7
Response Percent = 98.9 %
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Where are you personally located? - Other specified

Arizona
Southeast US
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Ownership

Number Percent 95% Cl
Private 416 71.6 % +3.7%
Nonprofit 68 11.7% +24%
Public, NYSE 54 9.3% +22%
Public, NASDAQ/AMEX 24 4.1% +15%
Government 19 3.3% +13%
Total 581 100.0 %

Missing Cases = 48
Response Percent = 92.4 %

64



Duke CFO magazine Global Business Outlook survey - U.S. - First Quarter, 2016

Foreign Sales

Number Percent 95% Cl
0% 330 53.6 % +39%
1-24% 205 33.3% +3.7%
25-50% 51 8.3% +21%
More than 50% 30 4.9 % +17%
Total 616 100.0 %

Missing Cases = 13
Response Percent = 97.9 %
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In what region of the world are most of your foreign sales?

Number Percent 95% Cl
Europe 93 37.3% +55%
Canada 63 253 % +4.8%
Asia/Pacific Basin 62 24.9 % +4.8%
Latin America 28 11.2% +35%
Africa 3 1.2% +12%
Total 249 100.0 %

Missing Cases = 37
Response Percent = 87.1 %
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What is your company's credit rating?

Number Percent Cumulative
AAA 66 15.0% 15.0%
AA+ 56 12.8% 27.8%
AA 50 114 % 39.2 %
AA- 22 5.0% 442 %
A+ 34 7.7 % 51.9 %
A 42 9.6 % 61.5 %
A- 25 57 % 67.2 %
BBB+ 46 105 % 77.7%
BBB 18 4.1 % 81.8 %
BBB- 10 23 % 84.1 %
BB+ 11 25% 86.6 %
BB 15 3.4% 90.0 %
BB- 7 1.6% 91.6 %
B+ 5 1.1% 92.7 %
B 13 3.0% 95.7 %
B- 7 1.6% 97.3%
CCC 7 1.6% 98.9 %
cC 2 0.5% 99.3 %
D 3 0.7% 100.0 %
Total 439 100.0 % 100.0 %

Missing Cases = 0
Response Percent = 100.0 %
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What is your company's credit rating?

N=439 Total Credit Rating
Actual Estimate

A B
Total 439 171 268
100.0% 39.0% 61.0%
AAA 66 34 32
15.0% 19.9% 11.9%
b a
AA+ 56 24 32
12.8% 14.0% 11.9%
AA 50 17 33
11.4% 9.9% 12.3%
AA- 22 13 9
5.0% 7.6% 3.4%
b a
A+ 34 14 20
7.7% 8.2% 7.5%
A 42 10 32
9.6% 5.8% 11.9%
b a
A- 25 8 17
5.7% 4.7% 6.3%
BBB+ 46 18 28
10.5% 10.5% 10.4%
BBB 18 5 13
4.1% 2.9% 4.9%
BBB- 10 4 6
2.3% 2.3% 2.2%
BB+ 11 3 8
2.5% 1.8% 3.0%
BB 15 5 10
3.4% 2.9% 3.7%
BB- 7 4 3
1.6% 2.3% 1.1%
B+ 5 1 4
1.1% 0.6% 1.5%

Significance Tests Between Columns: Lower case: p<.05 Upper case: p<.01
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What is your company's credit rating?

N=439 Total Credit Rating
Actual Estimate

A B
B 13 6 7
3.0% 3.5% 2.6%
B- 7 2 5
1.6% 1.2% 1.9%
Cccc 7 2 5
1.6% 1.2% 1.9%
cC 2 0 2
0.5% 0.0% 0.7%
D 3 1 2
0.7% 0.6% 0.7%

Significance Tests Between Columns: Lower case: p<.05 Upper case: p<.01
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Your job title (e.q., CFO, Asst. Treasurer, etc):

Number Percent
CFO 273 453 %
Controller 41 6.8 %
President 25 4.2 %
CEO 23 3.8%
Treasurer 11 1.8%
Director of Finance 9 15%
Director 6 1.0%
Principal 6 1.0%
Managing Director 5 0.8 %
Finance Director 4 0.7%
Cfo 4 0.7 %
Corporate Controller 4 0.7%
owner 4 0.7%
Accounting Manager 4 0.7%
VP 4 0.7 %
COO 4 0.7 %
VP Finance 3 05%
VP of Finance 3 05%
Partner 3 0.5%
controller 3 0.5%
Vice President Finance 3 0.5%
SVP Finance 2 0.3%
Manager 2 0.3%
VP/CFO 2 0.3%
VP, Finance 2 0.3%
CEO/CFO 2 0.3%
Owner 2 0.3%
SVP 2 0.3%
Financial Controller 2 0.3%
President and CEO 2 0.3%
Director of Financial Operations 2 0.3%
Vice President 2 0.3%
Executive Director 2 0.3%
Assistant Controller 2 0.3%
managing member 1 0.2%
Coo &CFO 1 0.2%
Executive Vice President - Finance 1 0.2%
SVP & Asst. Treasurer 1 0.2%
CEO/Owner 1 0.2%
SVP Strategic Planning 1 0.2%
Director of Finance and Operations 1 0.2%
Senior Partner, VP Corporate Development 1 0.2%
Controller & Treasurer 1 0.2%
Group CFO 1 0.2%
Co-CFO 1 0.2%
DIRECTOR 1 0.2%
VP Finance & Administration 1 0.2%
Director, Facilities Financial & Administrative 1 0.2%
Director of FInance 1 0.2%
Accountant 1 0.2%
Sr Director 1 0.2%
Global IA Lead 1 0.2 %
contractor 1 0.2%
VP of FInance and Admin 1 0.2%
CFO of Holding Company 1 0.2%
Director - Budget & Operational Analysis 1 0.2%
CFO/Controller 1 0.2%
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Your job title (e.q., CFO, Asst. Treasurer, etc):

Number Percent
Controller - Division 1 0.2%
Director of Budget 1 0.2%
Vice President finance. 1 0.2%
Head of Finance & Accounting 1 0.2%
President-CEO 1 0.2 %
Area Vice President 1 0.2%
General Manager 1 0.2%
Senior Financial Officer 1 0.2%
Senior Analyst 1 0.2%
Senior Investment Manager 1 0.2%
EVP/CFO 1 0.2%
Trustee 1 0.2%
Board Member 1 0.2%
consultant 1 0.2%
Chief Financial Officer 1 0.2%
VP Sales 1 0.2%
AVP & Cashier 1 0.2%
manager 1 0.2%
president 1 0.2%
Investment Accountant 1 0.2%
VP Business Planning 1 0.2%
EVP Finance 1 0.2%
Senior Director of Finance 1 0.2%
ex vp brokerage 1 0.2%
Senior Engineer 1 0.2%
Chief Financial Officer and President 1 0.2%
Divitional CFO 1 0.2%
VP Finance (CFO) 1 0.2%
Vice President Tax 1 0.2%
Director, Treasury 1 0.2%
Director of FP&A 1 0.2%
Chairman 1 0.2%
finance director 1 02%
Group Controller 1 0.2%
Finance 1 0.2%
TSE 1 0.2%
President & CEO 1 0.2%
Sales 1 0.2%
Strategic Advisor 1 0.2%
Manager of Finance 1 0.2%
Dlrector of Accounting 1 0.2%
finance 1 0.2%
EVP 1 0.2%
Manager of Finance and Accounting 1 0.2%
President & CFO 1 0.2%
Vice President of Finance 1 0.2%
Vice Chairman 1 0.2%
Board 1 0.2%
Director of Financial Services 1 0.2%
FOUNDER 1 0.2 %
Sr analyst 1 0.2%
Sr Director-Finance 1 0.2%
Senior Accountant 1 0.2 %
Internal Audit Manager 1 0.2%
VP-Finance 1 0.2%
Founder & Principle 1 0.2%
VP & CFO 1 0.2%
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Your job title (e.q., CFO, Asst. Treasurer, etc):

Number Percent
Sr. VP Finance 1 0.2%
Director of Operations 1 0.2%
EVP - Finance 1 0.2%
VP, Finance and Administration 1 0.2%
Division Controller 1 0.2%
Group Vice President of Finance 1 0.2%
County Administrator 1 0.2%
Senior Manager 1 0.2%
Co-CEQ, CFO 1 0.2%
asst treasurer 1 0.2%
President/CEO 1 0.2%
Sr. Financial Management 1 0.2%
PRESIDENT 1 0.2%
CEO & CFO 1 0.2 %
Deputy cfo 1 0.2%
vp finance 1 0.2%
sole prop 1 0.2%
CFO/Treasurer 1 0.2%
Deputy CFO & Treasurer 1 0.2%
Director Finance 1 0.2%
VP Controller 1 0.2%
CFO and COO 1 0.2%
srvp 1 0.2 %
Director of Finance & HR 1 0.2%
Supply Chain Director 1 0.2%
CEO & President 1 0.2%
Director Finance and HR 1 0.2%
CFO/COO0 1 0.2%
VP - Corporate Strategy & Financial Analysis 1 0.2%
Chief Adminisitrator 1 0.2%
Vice President of Accounting 1 0.2%
Mill Division Controller 1 0.2%
Executive Vice President & CFO 1 0.2%
TREASURER; DIRECTOR FP&A 1 0.2%
SR VP Financial Services 1 0.2%
VP FP&A 1 0.2%
Contoller 1 0.2%
Controlled 1 0.2%
Treasury Manager 1 0.2%
Assistant Treasurer 1 0.2%
Chief Investment Officer 1 0.2 %
Sr Project Manager/ V.P. Finance 1 0.2%
Utilities Financial Manager 1 0.2 %
Finance Manager 1 0.2%
Chief Accounting Officer 1 0.2%
Sr Dir Capital Development 1 0.2%
Senior VP 1 0.2%
Sr. Director of Accounting 1 0.2%
Director of Treasury Services 1 0.2%
Director Internal Audit 1 0.2%
President/Owner 1 0.2%
CEO / President 1 0.2%
Senior Accountant/Analyst 1 0.2%
DIRECTOR OF ACCOUNTING 1 0.2%
Total 602 100.0 %
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Your job title (e.q., CFO, Asst. Treasurer, etc):

Missing Cases = 27
Response Percent = 95.7 %
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Abstract

We investigate the long-term effects of S&P 500 index additions and deletions on a sample of stocks from 1962
to 2003 and find a significant long-term price increase for both added and deleted stocks, with deleted stocks
outperforming added stocks. The long-term price increase for added stocks can be attributed to increases in
institutional ownership, liquidity, and analyst coverage, and a decrease in the shadow cost in the long-term.
However, while deletion has no significant effect on analyst coverage and shadow cost, we find a rebound in the
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1. Introduction

The number of index-related financial assets has increased significantly in the past few decades.
In the United States, the proportion of index fund assets to the total equity funds increased from
16% in 2001 to 33% in 2011.2 The underlying assets of the S&P index component stocks, which
are now worth about US$1.1 trillion, include investment products such as index funds, exchange
traded funds, index futures, and index options. The composition of the constituent index stocks
has an important effect on the value of these assets, and the stocks are continuously monitored by
institutional investors. Accordingly, additions and deletions to the S&P index may have both
short- and long-term effects on firm fundamentals. However, previous studies typically
investigate the short-term price performance after index additions and deletions (e.g., Scholes
1972, Harris and Gurel, 1986 and Wurgler and Zhuravskaya, 2002). As a result, there is little
research on the long-term effects of index additions and deletions on stocks.? In this study, we
conduct a comprehensive analysis of the long-term performance of S&P 500 index stock
additions and deletions. We examine the stock price performance and the operating performance
of firms five years before and after index addition or deletion. We also analyze whether there are
any long-term effects on the information quality and liquidity of the affected stocks, including
changes in institutional ownership, liquidity, analyst coverage, and investor recognition.

There are a number of reasons why the long-term effects of addition or deletion on information
quality and liquidity can be expected to influence permanent stock prices. Stocks added to the
S&P 500 index are subject to greater scrutiny by investors and analysts, which helps to reduce
information asymmetry (Denis et al., 2003). Furthermore, as the constituent stocks are chosen to
be representative of the market, the addition of a stock to the index signals that the company is
an industry leader, thereby resulting in greater investor recognition (Cai, 2008). As more
investors become aware of the company, the shadow cost declines (Chen et al., 2004 and Baran
and King, 2012). An addition to the index may also improve the liquidity of a stock, which in
turn would lower the liquidity premium required by investors. These factors signal either an
increase in future operating cash flows or a reduction in the risk premium required by investors,
both of which have long-term positive effects on stock prices.

For deleted stocks, the return required by investors may increase if there is a decline in analyst
coverage, investor recognition, or liquidity. However, it remains unknown whether deletion will
result in a decline in long-term operating performance.> While a firm may have been deleted for
having poor prospects, it is possible for the firm to restructure so that its operating performance
does not deteriorate in the long term.

We investigate the long-term effect of S&P 500 index addition and deletion on stocks from 1962
to 2003 and find a significant long-term price increase for both added and deleted stocks. It is
interesting to note that the average abnormal return is higher for deleted stocks than for added
stocks.® The long-term price increase for added stocks can be attributed to increases in
institutional ownership, liquidity, and analyst coverage, and a decrease in the long-term shadow
cost. The long-term effect for deleted stocks is a bit more complicated. While there is no



significant effect on analyst coverage and shadow cost, there is a rebound in institutional
ownership and liquidity after stock deletion. One interesting result is that the long-term operating
performance declines for added stocks and increases slightly for deleted stocks subsequent to the
year of stock addition or deletion (year t). This suggests that firms are added to the index during
their peak performance stage and cannot sustain this performance in the long-run. In contrast,
firms are deleted from the index during their worst performance stage but tend to recover
somewhat in the long term, displaying a U-shaped pattern from year t — 5 to year t + 5. A cross-
sectional regression analysis shows that the difference between the long-term returns of deleted
stocks and added stocks can be explained by the difference in their operating performance.

The remainder of this paper is organized as follows. Section 2 reviews the literature on the
effects of index composition changes. Section 3 describes the data. The results for long-term
stock price performance are presented in Section 4, and those for operating performance in
Section 5. Section 6 presents the evidence on the changes in information quality and liquidity
after index revisions, and Section 7 introduces some regression analyses. We present our
conclusions in Section 8.

2. Literature review

Previous studies have examined the effects of index composition changes on constituent stocks,
with a focus on the addition of stocks to an index. There is a significant and well-documented
stock price increase when a stock is added to an index, a finding for which several hypotheses
have been advanced.

The first explanation is the downward-sloping demand hypothesis, which posits that when a
stock is added to an index, there is additional demand from index-related users to hold the stock,
which results in short-term upward price pressure. According to this hypothesis, the demand
curve is downward sloping not only in the short run, but also in the long run (Scholes, 1972,
Shleifer, 1986 and Lynch and Mendenhall, 1997). Several studies provide consistent empirical
evidence for stocks in the S&P 500 index (Harris and Gurel, 1986 and Wurgler and
Zhuravskaya, 2002), and the hypothesis is also supported by evidence from other US indices and
markets, such as the Russell 2000 index (Biktimirov et al., 2004), the S&P Small Cap 600 index
(Shankar and Miller, 2006), the TSE 300 index (Chung and Kryzanowski, 1998), the FTSE 100
index (Mase, 2007), and the ISE-100 and ISE-30 indices (Bildik and Gulay, 2008).

The second explanation is the liquidity effect hypothesis, which predicts that liquidity will
improve (deteriorate) after a stock is added to (deleted from) an index (Chen et al., 2004). The
amount of information on a stock increases upon its addition to an index due to greater attention
from investors and greater coverage from analysts, the media, and other financial intermediaries.
As a result, the information asymmetry declines and more liquidity becomes available. The
concurrent decline in the liquidity premium causes a positive price movement. Furthermore, the
presence of more investors trading the stock reduces the inventory cost component of liquidity,
which results in a further positive price adjustment (Chen et al., 2004). Various studies provide
empirical support for the liquidity effect hypothesis for the S&P 500 index (Hegde and
McDermott, 2003 and Becker-Blease and Paul, 2006), for the Dow Jones index (Beneish and
Gardner, 1995), and for the TSE 300 index (Chung and Kryzanowski, 1998).

The third explanation is the investor recognition or ‘shadow cost’ hypothesis (Merton, 1987),
which states that investors hold incompletely diversified portfolios in segmented markets. The
return required by less than fully diversified investors is higher than that required in a full-




information setting, with the difference between the two returns representing the shadow cost.
When a stock is added to an index, this raises the awareness of investors, who will hold it to
achieve diversification. The shadow cost of the stock thus falls, resulting in an increase in the
stock price (Chen et al., 2004). Elliott et al. (2006) report that increased investor awareness
explains the cross-section of abnormal announcement returns for stocks on the S&P 500 index.

The fourth explanation is the operating performance hypothesis, which states that stocks added to
an index are more likely to have better prospects and to display improved operating performance.
Furthermore, as institutional investors monitor the constituent stocks more closely, they will
exert pressure on the firm to improve performance (Denis et al., 2003).

The addition of a stock to a major index signals that the firm is a leader in a leading industry. For
example, Cai (2007) finds that the addition of a stock to the S&P 500 index conveys favorable
information about the company or industry. Several studies (Denis et al., 2003 and Elliott et al.,
2006) look at changes in analyst earnings forecasts and realized earnings in the current year and
in the fiscal year after a stock is added to the S&P 500 index, but do not find evidence of higher
earnings. However, this may be because they examine the short-term operating performance.

Clearly, there are several fundamental reasons to expect a permanent, long-term price effect from
the addition of a stock to an index. Although there are fewer grounds on which to predict the
effects of a deletion from an index, the driving factors for added stocks should work in the
opposite direction for deleted stocks. In the next section, we provide empirical evidence for both
added and deleted stocks.

3. Data

3.1. Sample construction

We analyze the changes in the constituent stocks underlying the S&P 500 index from July 1962
to December 2003. The data from July 1962 to December 2000, which are also used by Chen et
al. (2004), can be downloaded from the Journal of Finance website. * The data on effective dates
between 2001 and 2003 are collected from CRSP, and the data on announcement dates are from
the S&P 500 Index Focus Monthly Review and the ProQuest database. We collect information
on the stock returns, trading volume, number of shares outstanding, and market capitalizations
from the CRSP database, and related accounting data from the Compustat database. Institutional
ownership data are obtained from the Thomson Financial Institutional database, the analyst
forecasts are taken from IBES, and the Fama—French three-factor data are downloaded from
Kenneth French’s website. 8

Over the study period, the number of constituent stock changes per year in the S&P 500 index
ranges from 8 to 60. Fig. 1 plots the number of changes to the S&P 500 index between 1962 and
2003. Altogether, 937 stocks were added to or deleted from the S&P 500 index so that, on
average, 22 stocks were added to the index and 22 deleted, every year.
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Fig. 1.

Number of constituent stock changes. The data extend those used by Chen et al. (2004). The data
for before 2001 are from the website of the Journal of Finance. The method of Chen et al. is
used to collect the data for the period from January 2001 to December 2003.
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Following Chen et al. (2004), we exclude stocks that were added due to a merger or takeover
(54), spinoff (37), or change in share type (10), or for which there are insufficient data (48).
Seven hundred eighty-eight added stocks are included in the sample.

In terms of deleted stocks, we first exclude 436 stocks for which trading stopped within two days of
deletion, as according to Chen et al. (2004) these stocks are most likely merger targets. Of the
remaining stocks, we exclude those that were deleted due to a final merger offer that had been or
was likely to be accepted by stockholders (161); spinoffs (27); divestiture, bankruptcy, or liquidation
(25); buyout, suspension, or delisting from the NYSE (8); LBO or MBO (5); treatment as a foreign
firm (7), and other reasons such as a change in share type (24). Two hundred forty-four deleted
stocks are included in the final sample, which is roughly a quarter of the 937 total changes. This
sample is consistent with that used by Chen et al. (2004), who find that about three quarters of stock
deletions from the index are involuntary and due to merger, bankruptcy, or other forms of major
restructuring.

3.2. Deleted stock sample

According to Chen et al. (2004), stocks are involuntarily deleted from the index either because the
firm is no longer representative of its industry, or the industry is no longer representative of the
economy. We check the universe of stocks (937 added and deleted stocks). We check the numbers of
stocks added to or deleted from the same industry (added—deleted) from 1962 to 2003 year by year,
and then in four sub-periods. There is strong evidence that over time greater numbers of
manufacturing industry stocks (SIC codes 2 and 3) are replaced by stocks in the finance, insurance,
real estate, and services industries (SIC codes 6 and 7) in the S&P 500 index. For example, for SIC
code 2 stocks, the number of added stocks minus deleted stocks is —8, —10, —25, and —25 in 1962—
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1971, 1972-1981, 1982-1991, and 1992-2003, respectively. For stocks in SIC code 7, the number of
added stocks minus deleted stocks is 3, 4, 10, and 23 in 1962-1971, 1972-1981, 1982-1991, and
1992-2003, respectively.

We further check some two-digit sub-industries such as stone, clay, glass, and concrete products
(SIC code 32), railroad transportation (SIC code 40), security and commaodity brokers, dealers,
exchanges, and services (SIC code 62), and health services (SIC code 80). We find there are more
deleted stocks than added stocks in some of the older industries (SIC 32 and 40), while the result is
reversed for some of the newer industries (SIC 62 and 80). Therefore, stock deletion appears to be
related to poor industry prospects.

For the remaining 244 deleted firms in the 1995-2003 period, we find two common reasons for
being deleted from the S&P 500. One reason is that the firms are no longer “considered leading
companies in leading industries”. Again, this is related to the firms’ poor prospects. Another
common reason is that the firm switches to the S&P SmallCap 600 Index, which occurs after a
company declines in market capitalization due to a significant drop in its stock price.

3.3. Summary statistics

Table 1 presents the characteristics of the sample stocks. Firm Size (in millions of dollars) is
calculated at the end of the previous month by multiplying the closing monthly stock price by the
number of shares outstanding. RET_P1Y is the cumulative raw return in the previous year. RET_P5Y
is the cumulative raw return over the previous five years. M/B is the market-to-book ratio in the
previous month.

Table 1.
Summary statistics for the sample stocks.

Firm Size RET P1lY RET P5Y M/B
Panel A: Additions

Mean 2890 0.39 3.78 3.3

Median 951 0.21 1.49 2.16
S.D. 5808 0.77 10.87 3.53
P10 104 —-0.22 0.12 0.86
P90 7112 1.12 7.5 6.76

Panel B: Deletions

Mean 322 —0.05 0.01 1.34
Median 128 —0.01 -0.14 0.86
S.D. 527 0.4 0.84 2.85



P10 17 —0.61 —0.8 0.35
P90 905 0.39 0.9 1.84

This table reports the summary statistics for sample firms added to or deleted from the S&P 500 index
between July 1962 and December 2003. Firm Size is the closing price at the end of month t — 1 times the
number of shares outstanding in millions of dollars. RET_P1Y is the cumulative raw return from month t
— 12 tot— 1. RET_P5Y is the cumulative raw return from month t — 60 to t — 1. M/B is the market-to-
book ratio at month t — 1. The sample comprises 788 added stocks and 244 deleted stocks.
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Table 1 demonstrates that the firms being added to the S&P 500 index are much larger than those
being deleted. The average firm size for added stocks is US$2,890 million, compared to US$322
million for deleted stocks. The added stocks perform significantly better before index revision,
with average cumulative returns of 39% in the previous one-year period and 378% in the
previous five-year period. In comparison, the average cumulative returns for the deleted stocks
are —5% and 1%, respectively. The added stocks have higher market-to-book ratios (3.3) than the
deleted stocks (1.34), suggesting that added stocks are more likely to be growth stocks.

4. Long-term stock performance

4.1. Buy and hold raw returns and stock market index adjusted returns

We now examine the long-term stock price performance of the added and deleted stocks after index
revision. Table 2 reports the three- and five-year raw returns and the market adjusted cumulative
returns. We use the CRSP Value Weighted index (including dividends) as the benchmark for
calculating the market adjusted returns.

Table 2.
Market adjusted buy-and-hold long-term returns.

m e e 2l
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[0,36] [1,36] [,60]

Raw returns (additions) 0.44 0.40 0.75
Raw (additions) — CRSP 0.09— 0.06 0.11—
t-Value 2.22 1.59 2.17
Raw returns (deletions) 0.61 0.68 1.07

Raw (deletions) — CRSP 0.32—— 041~ 054—



t-Value 3.83 4.40 4.92
Raw ret (deletions) — raw ret (additions) 017~  028— 032
t-Value 1.90 3.22 2.62

This table reports the mean market-adjusted returns of stocks added to or deleted from the S&P 500
index between July 1962 and December 2003. The sample comprises 788 added stocks and 244 deleted
stocks. CRSP denotes the CRSP value-weighted index return (with dividends).

Significance at the 10% level of confidence.
0]

Significance at the 5% level of confidence.
HININ

Significance at the 1% level of confidence.
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Table 2 shows that both added and deleted stocks have positive raw returns in the three- and
five-year post-event periods. The average cumulative raw returns of added stocks are 40% over
the three-year period and 75% over the five-year period. Rather surprisingly, the average
cumulative returns of deleted stocks are even larger, at 68% and 107% in the three- and five-year
periods, respectively. Although the short-term price pressure for added stocks is well
documented, this is not the focus of this study. Nevertheless, we can still infer the short-term
price pressure based on return performance over the [1, 36]- and [0, 36]-month periods, as the
difference between the two event windows represents the effect of short-term price pressure. The
difference is 4% for added stocks and —7% for deleted stocks, which is consistent with the
previous evidence on short-term price pressure. For example, Harris and Gurel (1986) find that
there is an immediate price increase of more than 3% after the announcement of the addition of a
stock to the S&P 500 index, although the increase is almost fully reversed after two weeks. Some
studies, such as that of Lynch and Mendenhall (1997), also provide evidence that is consistent
with the short-term price pressure effect, although they also find that a portion of the increase
remains permanent and cannot be explained by price pressure.

Table 2 shows that both added and deleted stocks outperform the market (CRSP Value-Weighted
index) in the long-run. Over a five-year period, added stocks outperform the market by 11% (with a
t-value of 2.17), whereas deleted stocks outperform the market by 54% (with a t-value of 4.92). 2
The difference in returns between the added and deleted stocks is 28% over the three-year period
(with a t-value of 3.22) and 32% over the five-year period (with a t-value of 2.62). These results are
consistent with those of Cai (2008), who investigates the long-term effect of Russell 2000 index
rebalancing.




One concern is that because some deleted stocks are simply delisted from the exchange, survivorship
bias may explain why the returns for the deleted stocks that remain listed are higher than those for
added stocks after index composition changes. To address this issue, we check the reasons for the
delisting of added and deleted stocks over the subsequent five years. The results are reported in
Table 3. Following Shumway (1997), we classify the reasons for delisting as merger, exchange,
liquidation, or performance. Of the 99 added stocks that were subsequently delisted, 86 are due to
mergers, 5 are due to migration to another exchange, and 8 are due to performance. Of the 55 deleted
stocks that were delisted, 30 are due to mergers, 3 due to exchanges, 3 due to liquidation, and 19 due
to performance. The inclusion of the delisting returns in our sample, which is calculated by
comparing a value after delisting against the price on the security’s last trading date, does not
materially affect the results in Table 2.1

Table 3.
Delisting time.
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Reasons for delisting
[1,12] [13,24] [25,36] [37,48] [49,60] Total

Panel A: Additions

Merger 11 21 21 19 14 86
Exchange 3 2 5
Liquidation 0
A Exchange 0
Performance 2 1 5 8
Total 14 21 23 22 19 99

Panel B: Deletions

Merger 7 6 6 5 6 30
Exchange 2 1 3
Liquidation 2 1 3
A Exchange 0

Performance 7 6 1 2 3 19



Total 14 16 7 8 9 55

This table reports the reasons for and timing of the delisting of added and deleted stocks from the stock
exchange and the categories of reasons for delisting. Following Shumway (1997), we treat Merger,
Exchange, Liquidation, and A Exchange as non-negative news and Performance as negative news. The
number reported is the number of stocks delisted for that particular period and particular reason.

The sample period runs from July 1962 to December 2003. The sample comprises 788 added stocks and
244 deleted stocks at month t.
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4.2. Calendar-time abnormal returns

In addition to the standard event study, we also employ the calendar time approach to measure the
abnormal returns associated with index additions and deletions. An advantage of this approach is
that the variance in the portfolio automatically takes into account the cross-sectional correlation
among the individual stocks that comprise the portfolio. In addition, the calendar-time event
portfolio approach represents an implementable investment strategy (Desai et al., 2002). We form
equal- and value-weighted portfolios of added and deleted stocks in the event months and investigate
the portfolio performance in the following five years. We then regress the excess returns of the
portfolios against the Fama—French three factors and Carhart’s momentum factor. The excess return
is computed as follows:

equation(1)
R:‘r“ﬂ — R = o + f(Rimt — Rg) + . SMB; + ﬁnHM% + ﬁmMUMf+ “tRptAorD-

Rft=0+pm(Rmt-Rft)+fsSMBt+FhHMLt+mMOMt+et
where Ry is a portfolio’s return for month t, with A and D in the superscript indicating added and
deleted stocks, respectively; Ry is the risk-free interest rate; (Rt — Rs) is the market excess return;
SMB; is the difference in the returns of portfolios of small and large cap stocks; HML, is the
difference between the returns of portfolios of high and low book-to-market ratio stocks; and MOM;
is the highest monthly portfolio return minus the lowest monthly portfolio return over the previous
2- to 12-month period. The expected value of the intercept «, which measures the monthly abnormal
return, is zero under a null hypothesis of no abnormal performance.

The regression results are reported in Table 4. Panel A reports the results based on the value-
weighted portfolio returns. For added stocks, a is 0.4% and significant at the 1% confidence level.



For deleted stocks, o is 0.6% and also significant at the 1% level. Thus, both added and deleted
stocks outperform the benchmark in the five-year period after the index change. In terms of factor
loadings, the coefficient on the SMB factor for added stocks is 0.167 (with a t-value of 8.32) and is
smaller than the coefficient for deleted stocks (0.772, with a t-value of 15.04). This is consistent with
Table 1, which shows that deleted stocks are much smaller than added stocks. The coefficient on the
HML factor is positively significant for deleted stocks (0.655, with a t-value of 10.66) but
insignificant for added stocks. The finding that added stocks do not load on the HML factor indicates
that such stocks are healthier firms with little distress risk. It is inte