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Equity Return Expectations and Portfolios:
Evidence from Large Asset Managers
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Collecting large asset managers’ capital market assumptions, we revisit the relationships
between subjective equity premium expectations, equity valuations, and financial port-
folios. In contrast to the well-documented extrapolative expectations of retail investors,
asset managers’ equity premium expectations are countercyclical: they are high (low)
when valuations are low (high). We find that asset managers’ portfolios reflect their
heterogeneous expectations: allocation funds of asset managers with larger U.S. equity
premium expectations invest significantly more in U.S. equities. The sensitivity of
portfolios to expectations seems to be muted by investment mandates and is smaller than
the one predicted by a standard portfolio choice model. (JEL G00, G12, G23)
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Existing research on subjective equity return expectations challenges standard
finance theories. First, subjective equity return expectations have been found
to be procyclical: they are high when equity valuations are high and low when
equity valuations are low (see, e.g., De Bondt 1993; Vissing-Jorgensen 2003;
Amromin and Sharpe 2014; Greenwood and Shleifer 2014). As such, they
stand in contrast to the relationship between realized returns and valuations
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that rational expectations asset pricing models match (see, e.g., Campbell
and Cochrane 1999; Bansal and Yaron 2004; Gabaix 2012; Wachter 2013).
Second, the link between investors’ expectations and their financial portfolios
is statistically significant, but on average weak relative to standard portfolio
choice models (see, e.g., Ameriks et al. 2020; Giglio et al. 2021). While these
challenges have been documented in multiple datasets covering retail investors,
little evidence exists for institutional investors—the largest investors in today’s
equity markets.1

In this paper, we revisit the relationships between subjective equity premium
expectations, equity valuations, and financial portfolios using data on large
professional asset management firms. Large asset managers report their return
expectations across various asset classes publicly on their websites in capital
market assumptions. The asset managers in our sample manage a vast amount
of capital and their publications are backed by their substantial business
reputations. As asset managers are subject to regulatory filings and make
voluntary disclosures, we can evaluate whether their portfolios reflect their
expectations.
We find that asset managers’ equity premium expectations are hetero-

geneous and countercyclical, being high when valuations are low and low
when valuations are high. Being countercyclical, asset managers’ subjective
equity premium expectations mirror the objective equity premium expectations
implied by predictive regressions of realized excess equity returns on valuation
ratios (see, e.g., Cochrane 2011). To study the pass-through of expectations
to portfolios, we focus on allocation funds. These funds invest primarily in
(U.S. and international) equities and bonds, and to a lesser extent in cash and
other assets. We find a greater slope coefficient estimate in a regression of
portfolio shares on equity premium expectations than the one documented for
retail investors. However, this sensitivity of portfolios to expectations appears
to be muted by investment mandates and is smaller than the one implied by a
standard portfolio choice model.
While asset managers’ countercyclical equity premium expectations are in

principle consistent with full-information rational expectations asset pricing
models, heterogeneous subjective expectations that matter for portfolio
demand are perhaps easier to reconcile with heterogeneous investor models.
We emphasize that in full-information rational expectations models investors
know the economy’s model and the model parameters with certainty. Naturally
then there is little room for heterogeneous expectations, and, strictly speaking,
subjective expectations are redundant (see, e.g., section 1 in Brunnermeier
et al. 2021). Apart from heterogeneous expectations, the low slope coefficient

1 The fraction of the equity market directly held by households and individuals steadily declined from more than
90% just after the Second World War, through 50% in 1980, to 20% in 2010 (see, e.g., Stambaugh 2014). Over
the same period, the equity ownership of institutional investors has steadily increased.
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estimates in regressions of portfolio shares on expectations seem to be a puzzle
for many asset pricing models (see, e.g., Gabaix and Koijen 2021).
We view our analysis as an important step in studying institutional

investors’ expectations and portfolios, but data limitations leave room for
future research. First, not all asset managers publish their expectations publicly.
We acknowledge that it is impossible to gauge how this selection affects
the external validity of our results. Second, the expectations we collect are
not necessarily granular. Large asset managers oversee multiple investment
funds and, for each fund, the portfolio investment decision ultimately lies
with the individuals managing that fund. We do not observe the expectations
of individual fund managers, only the expectations of the firms they work
for. Third, the allocation funds we focus on are perhaps the funds with
the most flexible investment mandates. The asset managers in our sample
managed more than US$40 trillion as of 2021; the actual allocation funds
in our sample managed US$743 billion as of 2021.2 In sum, the sensitivity
of portfolios to expectations we find is presumably not representative of
all funds.
The first part of the paper investigates the cross-sectional heterogeneity of

asset managers’ subjective expectations and their time-series correlations with
measures of objective expectations.
First, we begin our analysis by documenting substantial heterogeneity in

subjective expectations across asset managers. The average cross-sectional
standard deviation of the subjective U.S. equity premium expectation is 73%
larger than the average time-series standard deviation. Moreover, similar to
Giglio et al. (2021), manager fixed effects explain most of the variation—
78% in our case—in subjective expectations. Such persistent heterogeneity
in expectations mirrors the heterogeneity that has been documented for
retail investors (see, e.g., Giglio et al. 2021; Laudenbach et al. 2022)
and naturally casts doubt on the common assumption of homogeneous
expectations.
Second, we find that asset managers’ subjective equity premium expec-

tations mirror the relationship between realized excess equity returns and
equity valuation ratios documented in the return predictability literature. A
10% increase in Shiller’s cyclically adjusted price-earnings ratio (CAPE), the
inverse of which is a commonmeasure of the objective equity return an investor
can expect, is associated with a 59-basis-point decrease in asset managers’
long-term equity premium expectations. In contrast to subjective expectations
from other sources (see, e.g., Nagel and Xu Forthcoming, and our results
below), the magnitude of the coefficient estimate is essentially the same when

2 To put US$743 billion into perspective, consider how the combined global equity and fixed income market
capitalization was about US$250 trillion at the end of 2021. The actual respondents to the survey of Vanguard
investors of Giglio et al. (2021) managed around US$1 billion and their sample of individuals who could
potentially be contacted represents about US$2 trillion (their sample consists of around 2,000 respondents in
each wave with an average wealth of US$500,000 in Vanguard accounts).
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we regress realized 10-year excess returns on the CAPE (we refer to this as our
objective regression-based benchmark).
Third, as opposed to building objective equity premium measures from

valuation ratios, Martin (2017) and Knox and Vissing-Jorgensen (2022) argue
that the 1-year objective equity premium can be inferred from option prices.
The advantage of the option-implied measure is that it does not require
assumptions on the specific valuation ratio or the sample period used to
estimate the objective equity premium. Asset managers’ long-term equity
premium expectations correlative positively with this measure. However,
assuming an AR(1) process for the 1-year option-implied equity premium,
asset managers’ long-term expectations are more volatile than what is implied
by the option-implied benchmark. Instead, the subjective volatilities of asset
managers’ expectations are more aligned with the objective volatility from the
regression-based benchmark.
Fourth, while the modal capital market assumption has a horizon of 10 years,

there is variation. Some managers also provide a term structure of subjective
equity return expectations. For instance, BlackRock—the largest asset manager
in the world with around US$10 trillion in assets under management—in
September 2020 expected annualized U.S. equity returns of 4.1%, 4.4%, 5.0%,
5.8%, 6.3%, 6.6%, 6.8%, 7.1%, and 7.3% over horizons of 5, 7, 10, 15, 20,
25, 30, 40, and 50 years, respectively. We use variation in forecast horizons
to estimate the subjective term structure of the aggregate equity market. This
subjective term structure is procyclical, being upward sloping when valuations
are high and downward sloping when valuations are low. A procyclical term
structure can be rationalized in models that feature mean reversion in the
valuation ratio (see, e.g., Campbell and Viceira 2005).
Fifth, while our paper focuses on equities, we also construct asset managers’

subjective term premiums for U.S. Treasury bonds. These subjective risk
premiums again comove with other measures of term premiums (see Kim
and Wright 2005; Adrian, Crump, and Moench 2013). In particular, asset
managers’ subjective term premiums have trended downward over the last
decade and have increased after March 2020.
The second part of the paper evaluates whether asset managers’ portfolios

reflect their expectations using asset managers’ allocation funds. According to
the asset managers, capital market assumptions are used to assess portfolio risk
as well as assist in portfolio construction. Indeed, we provide evidence that
they are. We find that a one-percentage-point increase in the long-term U.S.
equity premium expectation is associated with a two- to four-percentage-point
larger allocation to U.S. equities in the cross-section of funds. A conservative
interpretation of our estimates is that they represent correlation estimates rather
than cleanly identified causal effect estimates. Our coefficient estimates can be
compared with a 0.69 coefficient estimate presented by Giglio et al. (2021),
who study retail investors. While larger than in many existing studies, the
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coefficient estimates are still considerably smaller than the one implied by a
standard portfolio choice model.
Throughout our analysis, we find evidence that the sensitivity of portfolios

to expectations appears to be muted by preset investment mandates (e.g., a
preset 60% equity allocation). The slope coefficient estimates in regressions of
portfolio shares on equity premium expectations tend to be lower when we
add fund fixed effects to our specifications. Such fund fixed effects absorb
any unobserved variable that remains constant over time for a given fund,
including any investment mandate. Moreover, the coefficient estimate tends
to be larger for tactical allocation funds, funds that are arguably less restricted
by their investment mandates. Finally, many of the funds in our sample invest
in both U.S. and international equities. Once we focus on the substitution
between equities and bonds, the coefficient estimate tends to decline as well.
This suggests that some substitution takes place within the equity part of a
fund’s portfolio, again consistent with the notion that the typical allocation
fund may be constrained by a preset allocation to equities overall. The smaller
slope coefficient estimate relative to a standard portfolio choice model is
particularly obvious when we focus on the substitution between equities and
bonds: The coefficient estimate in a regression of log equity shares on equity
premium expectations is 4.5, whereas a standard portfolio choicemodel implies
a corresponding semielasticity of 25 assuming an equity premium of 4% (see
Gabaix and Koijen 2021).
The third and final part of the paper compares asset managers’ equity

premium expectations to the 1- and 10-year equity premium expectations of
chief financial officers (CFOs) and professional forecasters. Asset managers’
expectations represent the expectations of a new set of investors, but they
are also primarily long-term return expectations as opposed to the commonly
studied short-term return expectations (see, e.g., Greenwood and Shleifer
2014). We conclude that our results differ from existing work mostly because
of the former dimension. While we find no evidence of equity premium
expectations that correlate positively with equity valuations on the part of
professional forecasters and CFOs, asset managers’ expectations are the only
expectations in consideration that consistently correlate negatively with equity
valuations.
We relate to the literature on subjective equity return expectations,

which typically documents extrapolative expectations (see, e.g., De Bondt
1993; Vissing-Jorgensen 2003; Bacchetta, Mertens, and van Wincoop 2009;
Amromin and Sharpe 2014; Greenwood and Shleifer 2014; Da, Huang,
and Jin 2021; Nagel and Xu Forthcoming; Beutel and Weber 2022). While
this literature has predominantly focused on retail investors, whether return
expectations are extrapolative does not appear to be a matter of retail investing
versus institutional investing alone: Andonov and Rauh (2022) find that public
pension funds extrapolate from past performance. They identify the effect of
past returns on return expectations from the cross-section of pension plans
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(as each pension plan has a different realized return), whereas we use time-
series variation.3 Somewhat surprisingly, we are among the few to show
that some subjective expectations vary negatively with equity valuations (see
also Welch 2000; Glaser and Weber 2005; Ghosh and Roussellet 2020). In
contemporaneous work, Wang (2020) shows that Wall Street analysts’ return
expectations are countercyclical.
As a corollary, asset managers’ expectations are consistent with the

conventional wisdom that equity prices move primarily because of discount
rate variation and not because of expected cash-flow variation. In contrast,
recent research on subjective expectations has challenged the conventional
wisdom. For instance, De la O and Myers (2021) and Bordalo et al. (2020)
argue that variation in analysts’ subjective cash-flow growth expectations can
explain most of the variation in equity prices and that subjective equity return
expectations have low volatility.
We also relate to the literature that connects subjective expectations with

financial portfolios. This literature typically finds a statistically significant
relationship between respondents’ expectations and equity shares (see,
e.g., Vissing-Jorgensen 2003). However, this relationship is found to be
economically small in multiple studies and data sets (Fisher and Statman 2000;
Kézdi and Willis 2011; Amromin and Sharpe 2014; Merkle and Weber 2014;
Ameriks et al. 2020; Andonov and Rauh 2022). Giglio et al. (2021) find that
the sensitivity of portfolios to return expectations is small on average, but
that it varies significantly in the cross-section of investors. We find a larger
sensitivity of portfolios to expectations than the ones documented in most
existing studies, but this sensitivity is still considerably smaller than the one
implied by a standard portfolio choice model.
We finally relate to the literature on asset pricing models. Standard

full-information rational expectations asset pricing models that generate
countercyclical risk premiums based on habit formation, long-run risks, or
rare disasters (see, e.g., Campbell and Cochrane 1999; Bansal and Yaron
2004; Gabaix 2012; Wachter 2013) have been challenged by the literature
on subjective equity return expectations. To match existing evidence on both
subjective expectations and asset prices, researchers have developed new
models in which some or all agents have nonrational extrapolative expectations
(see, e.g., Barberis et al. 2015; Adam, Marcet, and Beutel 2017; Barberis
et al. 2018; Jin and Sui 2022; Nagel and Xu 2022). Whether or not rational,
Gabaix and Koijen (2021) show that many existing asset pricing models imply
a large sensitivity of portfolios to expectations. They reconcile the frequently
documented low sensitivity with large asset price fluctuations when markets
are inelastic.

3 Using German microdata, Timmer (2018) finds that pension funds and insurance companies invest
countercyclically. The results in the internet appendix of Andonov and Rauh (2022) suggest that U.S. pension
plans’ expectations may be countercyclical in the time series as well.
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1. Data

1.1 Expectations from capital market assumptions
Wemanually collect institutional investors’ and investment consultants’ return
expectations for different asset classes from public reports on their websites
(sometimes using archive.org) or obtain the expectations after requesting them.
Our approach to data collection is simple: we extensively search for reports and
initially include any report we find.We collect capital market assumptions from
45 providers, but focus on the 22 providers that manage allocation funds and,
thus, for which we can connect expectations with portfolios.We discuss the full
sample of providers in the Internet Appendix, including extensions of some of
our key regressions to this sample. The point estimates for this larger sample
are similar while the standard errors are lower, yielding even more statistically
significant results.
The capital market assumptions are fairly standardized across asset

managers, but display some heterogeneity. Most asset managers provide
their expectations as geometric averages for several asset classes (e.g., U.S.
equities). Sometimes the stated asset classes are not exactly the same. For
instance, one manager may forecast the S&P 500 return, another may forecast
the return on broad U.S. equities, while a third may forecast the return on
large-cap U.S. equities. We focus on forecasts for large-cap U.S. equities
and generally assume that minor differences in asset classes are negligible
(e.g., a forecast for broad U.S. equities is equivalent to an unobserved
forecast for the S&P 500, that is, large-cap U.S. equities). We group asset
managers’ expectations into the following asset classes: U.S. (large-cap)
equities, international developed markets (DM) equities, emerging markets
(EM) equities, and U.S. cash.
The stated forecast horizons in our data take the following values: 1, 3,

3–5, 5, 5–10, 7, 10, 10–15, 10–20, 10+, 15, 20, 25, 30, 40, and 50 years.
However, most asset managers provide one forecast close to a 10-year horizon.
Specifically, 28% of forecasts are reported for a horizon of exactly 10 years and
most other forecasts are close to 10 years as well (e.g., 7-year forecasts make
up 19% of the sample). The very short- and long-term forecast horizons are
from managers that provide a term structure of return expectations. We convert
expectations stated for a horizon range to a real number using the midpoint of
the range; for example, a horizon of 10–20 years becomes 15 years.
Asset managers report their expectations as of a specific day at least once

a year and sometimes more frequently. The highest frequency of reports is
quarterly, and many asset managers updated their expectations after the decline
in equity valuations in March 2020. The earliest report we collect is from
1997, the latest is from April 2021. Unfortunately, we do not have access to all
reports for a given manager, particularly before 2010. Moreover, many asset
managers have started publishing capital market assumptions only recently
(e.g., BlackRock started in 2018). For these two reasons, the data have some
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gaps for given managers and are sparse in the cross-section in earlier years.
Appendix A and the Internet Appendix contain additional details on the data.
Figure A1 plots the number of observations over time.

1.2 Portfolio data
Data on assetmanagers’ U.S.-domiciled allocation funds are fromMorningstar.
We focus on these funds as they invest in a mix of equities and bonds,
potentially related to equity and bond return expectations. The common feature
of funds in these data is that they are actively-managed open-end investment
companies registered under the Investment Company Act of 1940. Such funds
are commonly referred to simply as mutual funds.
We identify the allocation funds of asset managers using Morningstar’s

GlobalBroadCategoryGroup and BrandingName variables. Note that a given
asset manager typically manages multiple funds. We drop target-date funds as
we believe that the asset allocations of target-date funds are driven primarily
by the target date and not by return expectations across asset classes. Of
particular interest is a variable that states the percentage of the fund’s assets
invested in U.S. equities (AssetAllocUSEquityNet). This variable is constructed
by Morningstar based on the underlying holdings of the fund and we have no
discretion over it. Some funds make their holdings available to Morningstar at
the end of each month, while other funds report their holdings only at the end
of each quarter. The latter is the mandated reporting frequency of the Securities
and Exchange Commission.
While all 186 funds in the sample are allocation funds, they are still

heterogeneous and likely have different investment mandates. Morningstar’s
latest category assignments for these funds are U.S. Fund Allocation 15%
to 30% Equity (16 funds), U.S. Fund Allocation 30% to 50% Equity (36),
U.S. Fund Allocation 50% to 70% Equity (46), U.S. Fund Allocation 70% to
85% Equity (19), U.S. Fund Allocation 85%+ Equity (10), U.S. Fund Tactical
Allocation (12), and U.S. Fund World Allocation (47). Together, the funds
managed US$743 billion as of 2021. Of these, the 12 tactical allocation funds
managed US$33 billion.
As asset managers report their expectations at best quarterly, it seems

reasonable to assume that these expectations are valid for a certain time period
when matching the data on subjective expectations with the portfolio data.
Moreover, if funds react to expectations, they may need some time to adjust
their portfolios. We assume that expectations are valid for 3 months after they
have been published. If a manager provides a term structure of expectations, we
select the expectation that is closest to 10 years to match it with the portfolio
data.

1.3 Other data
We retrieve the CAPE from Robert Shiller’s webpage. Since the CAPE is
available monthly, we match expectations (reported on a given day) with the
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CAPE from the previous month to ensure that it enters the asset manager’s
information set at the time of the forecast. Benjamin Knox and Annette
Vissing-Jorgensen kindly shared their data on option-implied equity premiums.
Nominal Treasury yields from Gürkaynak, Sack, and Wright (2007), real
Treasury yields, as well as term premiums from Kim and Wright (2005) and
Adrian, Crump, andMoench (2013) are all from the Federal Reserve’s website.
We construct the equity premium expectation by subtracting the horizon-

matched (log) nominal Treasury yield from the (geometric) nominal equity
return expectation. Since there are no Treasury bonds with maturities longer
than 30 years, we do not construct equity premiums for the (few) 40- and 50-
year equity return expectations in our data.
Alternatively, we construct the equity premium expectation by subtracting

the return expectation on cash over the same horizon (e.g., the expected
annualized return on cash over the next 10 years) from the equity return
expectation. The advantage of this measure is that the equity premium
expectation is then entirely constructed from subjective expectations; the
disadvantage is that the return on cash for a given horizon is not the risk-free
asset as reinvestment rates are uncertain.

2. Asset Managers’ Return Expectations

2.1 Heterogeneity in expectations
Table 1 shows summary statistics. The total number of nominal U.S. equity
return expectations is 383. Of these 383 forecasts, 181 are for a horizon of
less than 10 years, 179 are for a horizon of 10 or more years but fewer than
or equal to 30 years, and 23 are for horizons longer than 30 years. Equity
premium expectations are markedly heterogeneous. For instance, the minimum
equity premium expectation is −6.50%, whereas the maximum expectation
is 11.52%. This is because of systematic differences across asset managers,
systematic differences across forecast horizons, and differences in equity
valuations over time. Some asset managers are generally more pessimistic
than others, leading to negative equity premium forecasts. Other managers are
generally more optimistic, particularly for short-term horizons when valuations
are low, leading to large equity premium expectations. For instance, the 11.52%
forecast is from April 2020 for a 3-year horizon, implicitly forecasting a quick
recovery in equity valuations from the COVID-19-induced market sell-off.
To summarize the variation in the data due to the three dimensions (across

managers, over time, and across forecast horizons), Table 1 also shows average
standard deviations fixing two of the three dimensions. For instance, the
average time-series standard deviation computes the standard deviation for a
given manager and a given forecast horizon, then averages over all manager-
horizon pairs. It is precisely this time-series variation that we will exploit in
our regressions of U.S. equity premium expectations on equity valuation ratios.
Similarly, the average cross-sectional standard deviation summarizes variation
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Table 1
Summary statistics

Standard deviations across

N Mean Median Min Max Manager/fund Horizon Time

A. Manager equity expectations
U.S. equity premium (over yield)
All horizons 360 3.02 3.79 −6.50 11.52 1.75 0.88 1.01
<10-year horizon 181 2.33 3.40 −6.50 11.52
≥10-year horizon 179 3.72 4.02 −1.25 7.32

U.S. equity return (nominal level)
All horizons 383 5.12 5.69 −5.10 11.80 1.63 0.88 0.70
<10-year horizon 181 3.96 5.08 −5.10 11.80
≥10-year horizon 202 6.16 6.53 −0.10 9.30

U.S. equity premium (over cash)
All horizons 343 3.11 3.90 −6.50 11.50 1.70 0.83 0.91
<10-year horizon 164 2.18 3.21 −6.50 11.50
≥10-year horizon 179 3.97 4.40 −0.70 6.25

DM equity premium (over yield)
All horizons 234 3.73 3.81 −1.50 9.20 1.09 0.73 1.15
<10-year horizon 111 3.06 3.20 −1.50 9.20
≥10-year horizon 123 4.33 4.38 0.15 8.71

EM equity premium (over yield)
All horizons 318 5.27 5.50 −1.55 13.22 1.22 0.94 1.24
<10-year horizon 168 5.11 5.27 −1.55 13.22
≥10-year horizon 150 5.46 5.66 1.45 13.02

B. Fund shares
U.S. equity 3139 34.36 32.47 −16.22 99.73 17.39 4.99
Non-U.S. equity 3139 18.47 16.41 −22.95 99.49 10.56 4.00
Bonds 3139 38.29 34.61 0.00 266.49 17.93 7.49
Cash 3139 4.37 4.67 −290.04 100.00 9.93 7.58
Other assets 3139 4.43 1.30 −2.80 77.28 5.02 2.87

The table shows number of observations and summary statistics (mean, median, minimum, and maximum) for
asset managers’ expectations of U.S. equity premiums (over a matched yield), U.S. equity returns (nominal
level), U.S. equity returns over the subjective returns on cash over the same horizon, developed markets equity
premiums (DM, over a matched yield), and emerging markets equity premiums (EM, over a matched yield) in
panel A, as well as fund shares invested in U.S. equities, non-U.S. equities, bonds, cash, and other assets for
asset managers’ allocation funds in panel B. The table also shows in panel A average standard deviations across
one dimension (manager, horizon, or time) while fixing the other two dimensions; for example, to compute the
average standard deviation of equity premium expectations across managers, we fix a horizon and a quarter
(time), compute the standard deviation across managers, repeat the same process for all horizon-quarter pairs,
and then average across all horizon-quarter pairs. The corresponding standard deviations for fund shares in panel
B are only across fund or over time. The manager equity expectations and fund shares are expressed in % per
year and %, respectively.

in the cross-section of managers by fixing time (i.e., a quarter) and the forecast
horizon.
Ultimately, we will argue that the time-series variation in U.S. equity

premium expectations is economically large: asset managers’ U.S. equity
premium expectations are at least as volatile as are objective equity premiums
implied by a regression of realized excess equity returns on the CAPE.
However, the average cross-sectional standard deviation of U.S. equity
premium expectations is more than 70% larger than the average time-series
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standard deviation (1.75% vs. 1.01%), indicating persistent heterogeneity in
expectations across managers.
As in Giglio et al. (2021), the Internet Appendix shows panel regressions

with fixed effects to summarize the variation in the data. To ease interpretation,
we eliminate the forecast horizon dimension from the data by selecting, for a
given manager and quarter, the expectation that is closest to a 10-year forecast
horizon in case a manager provides a term structure of expectations. Consistent
with the notion of persistent heterogeneity in expectations, specifications with
manager fixed effects have an adjusted R2 value of 78%. In contrast, year-
quarter effects only explain around 4% of the total variation.
The Internet Appendix also exemplifies how asset managers may arrive at

heterogeneous expectations through the lens of a return decomposition (see,
e.g., Ferreira and Santa-Clara 2011). Moreover, with parameter and model
uncertainty, initial expectations may persist in the long run (see, e.g., Farmer,
Nakamura, and Steinsson Forthcoming).

2.2 Equity premium expectations and equity valuation ratios
Following the literature on equity return predictability, the literature on sub-
jective equity return expectations typically estimates a time-series regression
of equity return expectations on valuation ratios (see, e.g., Equation (2) in
Greenwood and Shleifer 2014). The key question these literatures try to answer
is one of correlation, not causation: how do expected returns vary over time
as valuation ratios change? We follow this literature, but modify our baseline
specification in several ways.
We first estimate a regression of equity premium expectations, constructed

as expected equity returns less horizon-matched Treasury yields, on the log
CAPE:

Fi,t [r e
t→t+h]=αi,h +β ln(CAPEt )+εi,t,h, (1)

where Fi,t [r e
t→t+h] is the subjective equity premium expectation (forecast) of

asset manager i on day t over the period from t to t +h, and εi,t,h is an error
term for a forecast horizon, h.
Two comments are in order. First, our data capture expectations across

different horizons and from different forecasters at different points in time.
Since the key question is one of time-series correlation, we also include a
manager-times-horizon fixed effect, αi,h . The β coefficient is then identified
from time-series variation in expectations in response to variation in the CAPE
for a given manager and a given forecast horizon. As most managers only
forecast returns over one particular horizon, the manager-times-horizon fixed
effect is similar to a simple manager fixed effect.
Second, we use the CAPE as the valuation ratio.We prefer the CAPE over the

price-dividend ratio as share repurchases, which are not included in ordinary
dividends, are a common way to return cash to shareholders. We prefer the
CAPE over a price-earnings ratio without the cyclical adjustment as much of
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Table 2
Subjective equity return expectations and CAPE

Equity premium Equity return Equity premium
(over yield) (nominal level) (over cash)

All Closest to
horizons 10 years

(1) (2) (3) (4)

A. CAPE

ln(CAPE) −5.942∗∗∗
−6.526∗∗

−4.831∗
−5.372∗

(2.052) (2.411) (2.377) (2.639)

N 356 213 379 338
Adjusted R2 .776 .864 .810 .780
Manager×Horizon FE Yes Yes Yes Yes

B. CAPE, past return, and risk-free rate

ln(CAPE) −5.252∗∗
−6.102∗∗

−5.252∗∗
−5.671∗

(2.502) (2.756) (2.502) (2.911)
Past 12-month return −0.001 −0.007 −0.001 0.012

(0.008) (0.007) (0.008) (0.010)
Risk-free rate −0.692∗∗∗

−0.489∗∗∗ 0.308 −0.409∗

(0.185) (0.140) (0.185) (0.234)

N 356 213 356 315
Adjusted R2 .824 .885 .812 .796
Manager×Horizon FE Yes Yes Yes Yes

The table shows panel regressions of asset managers’ U.S. equity return expectations on the log of the cyclically
adjusted price-earnings ratio (CAPE). Panel A shows regressions with the CAPE only; panel B shows regressions
with the CAPE, the past 12-month return of the S&P 500 index, and the matched yield as the risk-free rate.
Specifications (1) and (2) are for equity premiums over yield (nominal equity forecast minus a matched nominal
yield), specification (3) for the nominal level of equity returns, and specification (4) for equity premiums over
cash (nominal equity forecast minus nominal cash forecast over the same horizon). Specification (1) includes
equity premium expectations for all horizons; specification (2) includes, for a given date, only one equity
premium expectation per asset manager (the one closest to a horizon of 10 years). All specifications include
a manager-times-horizon fixed effect, but the fixed effect coefficient estimates are not reported. Standard errors
(in parentheses) are clustered by year-month and manager. N refers to the total number of observations. *p <.1;
**p <.05; ***p <.01 (for the null hypothesis of a zero coefficient).

the variation in the unadjusted price-earnings ratio is driven by earnings as
opposed to prices, a fact well known since the introduction of the CAPE (see
Campbell and Shiller 1988, 1998).4 The CAPE averages the past 10 years of
earnings in the denominator to smooth out predictable variation in earnings.
Specification (1) in panel A of Table 2 shows the results. We cluster standard

errors by both year-month and manager.5 The coefficient estimate on the
log CAPE is –5.94, implying that a 10% increase in the price-earnings ratio
is associated with an approximately 59-basis-point lower equity premium
expectation. For instance, a 10% increase in the CAPE from 26, which is
the CAPE’s historical mean, to 28.6 is associated with a 59-basis-point lower
equity premium expectation. This coefficient estimate is economically large

4 Campbell and Shiller (1998) write: “There are, however, various spikes in the price-earnings ratio that do not
show up in the dividend-price ratio. These spikes occur when recessions temporarily depress corporate earnings.”

5 Clustering only by year-month lowers the standard errors.
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and closely mirrors the coefficient estimate implied by standard predictive
regressions using realized returns. In the Internet Appendix, we regress realized
10-year excess returns on the log CAPE and find a coefficient estimate of
–6.06. In sum, asset managers’ subjective equity premium expectations are
countercyclical.
Before discussing the economic magnitude of the coefficient estimate in

more detail, we first present various perturbations of the baseline specification.
Specification (2) shows similar results when we restrict the sample to
expectations that are closest to a horizon of 10 years for a given manager and
date. Each manager then enters the sample only once for a given date and the
manager-times-horizon fixed effect in specification (2) is a simple manager
fixed effect.6

Specification (3) shows the results when we consider nominal equity return
expectations. The coefficient estimate remains negative, but is slightly larger.
We prefer to focus on equity premiums, as they are the key objects in rational
expectations asset pricing models and the return predictability literature.
Constructing subjective equity premiums as equity return expectations less
Treasury yields is justified as long as Treasury yields enter investors’
information sets, which we believe is a reasonable assumption for professional
asset managers.
Specification (4) uses the equity premium constructed entirely from subjec-

tive expectations, the equity return expectation over the return expectation on
cash over the same horizon. The coefficient estimate remains negative, with a
slightly larger standard error.
As in Greenwood and Shleifer (2014), panel B of Table 2 adds the past

12-month return of the S&P 500 as an explanatory variable. The coefficient
estimates on past returns are all close to zero: in contrast to retail investors,
asset managers do not appear to pay attention to past returns beyond those that
are incorporated in the CAPE.We also add the Treasury yield as an explanatory
variable on the right hand side in these regressions. We reiterate that we are not
interested in causality (nor in the best predictor of subjective equity premium
expectations). The question is not whether a larger valuation ratio leads to
lower return expectations. For instance, in standard asset pricing models the
valuation ratio does not cause future expected returns, but is jointly determined
with expected returns in equilibrium.
In fact, perhaps the key economic question is not even whether subjective

expectations covary negatively with valuation ratios per se, but whether
subjective expectations move one-to-one with “rational” expectations. What
a “rational” expectation is depends on a specific model and so tests of whether

6 There are four observations for which the distinction between manager-times-horizon fixed effects and manager
fixed effects makes a difference, as some managers change the forecast horizon over time and the observations
drop out as singletons with manager-times-horizon fixed effects. For the same reason, the regression in
specification (1) has only 356 observations, whereas the summary statistics show 360.
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expectations are “rational” are generally joint hypothesis tests: any attempts to
test for rationality must specify a rational benchmark.
Standard full-information rational expectations asset pricing models imply

that subjective return expectations covary as much with valuation ratios as do
realized equity returns (see, e.g., Campbell and Cochrane 1999; Bansal and
Yaron 2004; Gabaix 2012; Wachter 2013). We have provided evidence for
this above, but a more direct test is to build a model-implied expectation and
then to regress the subjective expectation on the model-implied expectation.
If subjective expectations are rational in the sense that they conform with the
specific model, the slope coefficient estimate in this regression is one.7

We use two approaches to build “rational” equity premium expectations. In
what follows we use the word “objective” instead of “rational” as we do not
want to create the impression that rejecting the hypothesis that expectations
follow a specific model implies that they are “irrational.” The first approach
builds an objective expectation based on a simple present value model using
the CAPE as an input (see, e.g., Campbell and Thompson 2008).8 The
second approach builds an objective expectation by using the fitted values
of the full-sample predictive regression of realized 10-year excess returns on
the log CAPE shown in the Internet Appendix. Since the objective equity
premium expectations we construct are long-term objective equity premium
expectations, we focus on the subjective expectations that are closest to a
10-year horizon.
Specifications (1) and (2) of Table 3 show that the coefficient estimates

in regressions of subjective equity premium expectations on objective equity
premium expectations are close to and not statistically different from one.9

The one-to-one relationship between subjective expectations and objective
expectations seems to be unique to asset managers. Existing research on
subjective equity return expectations typically finds a negative correlation
between subjective and objective expectations, see table 5 in Greenwood
and Shleifer (2014). In a broader context of a large literature on behavioral
inattention, Gabaix (2019) reports coefficient estimates that are on average
about 0.44 in similar specifications.
Lastly, building an objective expectation based on a full-sample regression

is of course an unfair benchmark: real-time investors do not have access to the
information contained in the full sample. Nagel and Xu (Forthcoming) build an
objective equity premium expectation using only information that is available
to investors in real time. As our regression using realized returns uses data since

7 Moreover, in theory the constant is zero, and the R2 value is 100%.

8 Campbell (2018, chap. 5) discusses the assumptions behind the use of valuation ratios as proxies for the expected
return on equity; see specifically the discussion leading to his Equation (5.32).

9 In constructing the objective equity premium expectations, we focus on simplicity. We note that if the objective
expectations are measured with error, the coefficient estimates in these regressions are biased toward zero under
standard statistical assumptions. Relatedly, there are well-known biases in predictive regressions of realized
equity returns on valuation ratios (see, e.g., Stambaugh 1999; Boudoukh, Israel, and Richardson 2022).
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Table 3
Subjective and objective equity return expectations

Equity premium

(1) (2)

Valuation-based equity premium 1.074∗∗∗

(0.222)
Regression-based equity premium 1.077∗∗

(0.398)

N 207 213
Adjusted R2 .856 .864
Manager×Horizon FE Yes Yes

The table shows panel regressions of asset managers’ U.S. equity premium expectations (nominal equity forecast
minus a matched nominal yield) on measures of objective equity premium expectations. Specification (1) uses a
valuation-based measure of objective equity premium expectations, constructed as µ= ln(1+1/CAPE)−ln(1+ y)
where y is the real 10-year Treasury yield. Specification (2) uses fitted values from specification (1) in Table C1
in the Internet Appendix. The specification in the Internet Appendix regresses realized 10-year excess returns
on the log CAPE using data from 1871 to 2021. The sample includes, for a given date, only one equity
premium expectation per asset manager (the one closest to a horizon of 10 years). All specifications include
a manager-times-horizon fixed effect, but the fixed effect coefficient estimates are not reported. Standard
errors (in parentheses) are clustered by year-month and manager. N refers to the total number of observations.
*p <.1; **p <.05; ***p <.01 (for the null hypothesis of a zero coefficient).

1871 and as most of the subjective expectations are from post 2000, our results
do not change materially when building a regression-based forecast available
in real time.

2.3 Option-implied equity premiums
Figure 1 plots the long-term equity premium expectations of six asset managers
(Amundi, BlackRock, J.P. Morgan, Morningstar, State Street, and Vanguard)
from 2010 to 2021, together with the CAPE. Consistent with the analysis
from the previous subsection, the CAPE and asset managers’ equity premium
expectations are negatively correlated. The figure excludes expectations from
J.P. Morgan from 1997 to 2009. The Internet Appendix includes a figure that
shows the full time series for J.P. Morgan since 1997. That figure shows that
equity premium expectations and the CAPE are negatively correlated in the
earlier part of our sample as well.
Building models of objective equity premium expectations is challenging

and prone to misspecification. For instance, it requires assumptions on the
valuation ratio and the sample period used to estimate regressions of realized
excess returns on the valuation ratio. Martin (2017) shows that a lower
bound on the 1-year equity premium can be obtained from option prices and
argues that the bound is approximately tight. Importantly, the option-implied
expectation is a short-term expectation as opposed to the long-term subjective
expectations that we study, a feature that Knox and Vissing-Jorgensen (2022)
exploit to study a decomposition of stock returns.
Figure 1 also adds the option-implied equity premium and shows that asset

managers’ equity premium expectations correlate positively with this objective
measure. For instance, when the option-implied equity premium spiked in
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Figure 1
Equity premium expectations
The figure shows 10-year U.S. equity premium expectations for six asset managers (red-filled circles, left axis)
and, matched by date, Martin’s (2017) 1-year option implied lower bound of the equity premium (green-filled
squares, left axis). One observation (8.2% per year for the option-implied equity premium) is outside the plotted
ranges. The six asset managers are Amundi, BlackRock, J.P. Morgan, Morningstar, State Street, and Vanguard.
These managers (a) have the most data points available for a 10-year horizon and (b) provide both equity return
and cash return forecasts. J.P. Morgan provides forecasts with a horizon interval of 10–15 years. The figure
excludes expectations from J.P. Morgan from 1997 to 2009. The figure also shows Shiller’s cyclically adjusted
price-earnings ratio (CAPE; solid blue line; right axis).

March 2020 and reversed quickly thereafter, so did Amundi’s, BlackRock’s,
Morningstar’s, State Street’s, and Vanguard’s return expectations.
However, Figure 1 indicates that asset managers’ long-term expectations

are almost as volatile as the short-term option-implied expectation. In the
Internet Appendix, we compare the volatility of asset managers’ expectations
with an objective volatility obtained from coupling the option-implied equity
premium with an assumed AR(1) process for the equity premium. Indeed,
asset managers’ expectations are more volatile than what the option-implied
measure and an AR(1) imply. This is consistent with asset managers perceiving
the equity premium to be more persistent than the objective persistence of the
option-implied equity premium. That said, the Internet Appendix also shows
that compared to the regression- and present-value-based benchmarks from
the previous subsection, asset managers’ expectations do not appear to be
excessively volatile.
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We conclude that asset managers’ long-term equity premium expectations
correlate positively with the 1-year option-implied equity premium. Whether
asset managers’ expectations are excessively volatile is an open issue and,
based on our results, rests in your conviction in the option-implied expectation.

2.4 Term structure of equity premium expectations
The capital market assumptions that we study are not standardized. One feature
of our data is that there is variation in the forecast horizon.Most of this variation
is across asset managers, that is cross-sectional, but five managers also provide
a term structure of expectations.
We use variation in the forecast horizon to construct a subjective term

structure for the aggregate equity market. This term structure is different
from the equity term structure that a separate literature studies (see, e.g.,
van Binsbergen et al. 2013). This literature studies the expected return on “zero-
coupon” equity (i.e., a dividend strip), whereas we study expected returns on
the aggregate equity market across different horizons. The expected return on
an n-year dividend strip need not necessarily be the same as the expected return
on the aggregate equity market over n years.10

In the Internet Appendix, we find a subjective term structure for the
aggregate equity market that is flat on average, but that varies over time. In
particular, we find that the subjective term structure for the aggregate equity
market is procyclical. That is, it is upward sloping in expansions and downward
sloping in recessions.
To illustrate this result, Figure 2 plots fitted values from a regression of asset

managers’ subjective equity premium expectations on the forecast horizon, the
CAPE, and an interaction between the CAPE and the forecast horizon for two
different values of the CAPE. The first value of the CAPE is from January 2020
(the “expansion” scenario) and the other value of the CAPE is from March
2020 (the “recession” scenario). We note that with 24.82, the CAPE in March
2020 was still fairly high relative to its historical distribution (it is in the 44th
percentile of its historical distribution), so naturally lower values of the CAPE
produce a steeper term structure.
Is a procyclical term structure for the aggregate equitymarket consistent with

standard asset pricing models? A procyclical term structure can be rationalized
in models that feature return predictability and mean reversion in the valuation
ratio. Campbell and Viceira (2005) consider the risk-return tradeoff in a
VAR model with such features. When the valuation ratio is low (high), the
expectations are that it will revert back to its long-run mean through an upward
(downward) adjustment in the price. This leads to a procyclical term structure

10 Relatedly, Gandhi, Gormsen, and Lazarus (2023) exploit variation across forecast horizons in the subjective
expectations of CFOs and professional forecasters to study forward return expectations. We study spot return
expectations.
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Figure 2
Fitted U.S. equity premium expectations against forecast horizons
The figure shows fitted lines of U.S. equity premium expectations over horizons based on estimates in
specification (3) of Table F1 in the Internet Appendix. The blue solid line with filled squares and the red solid
line with filled diamonds are conditional on a cyclically adjusted price-earnings ratio (CAPE) of 24.82 (in March
2020) and 30.99 (in January 2020), respectively. The shaded areas represent two-standard-deviation confidence
bands.

of expected returns and a downward-sloping term structure of unconditional
variances.

2.5 Subjective term premiums for U.S. Treasury bonds
So far, we have focused on equity premium expectations. We now use asset
managers’ return expectations on cash over a given horizon to construct
subjective term premiums for U.S. Treasury bonds. When asset managers
forecast the return on “cash,” they typically mean the return on a 3-month
Treasury bill, which is a common measure of the short rate. Using notation
as in Cochrane and Piazzesi (2008), we define the term premium as

r py(n)t = y(n)t −
1

n
Et [y

(1)
t + y(1)t+1+ ···+ y(1)t+n−1], (2)

where r py(n)t is the risk premium on an n-period bond at time t , y(n)t is the (log)
yield on an n-period bond, and the last term in Equation (2) summarizes the
expected path of future short rates.
The expected path of future short rates, the last term in Equation (2), cannot

be directly observed from market prices. However, we directly observe it
from asset managers’ expectations: it is their expected return on cash over
an n-period horizon. Thus, we can immediately construct the subjective term
premium by subtracting the expected return on cash over an n-period horizon
from the n-period Treasury yield (see also Piazessi, Salomao, and Schneider
2015; Crump, Eusepi, and Moench 2016).
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Figure 3
Term premium expectations
The figure shows 10-year term premiums for six asset managers (red-filled circles) and, matched by date, term
premiums from the Adrian, Crump, and Moench (2013) (ACM; green-filled squares) and Kim and Wright
(2005) (KW; purple-filled diamonds) models. The six asset managers are Amundi, BlackRock, J.P. Morgan,
Morningstar, State Street, and Vanguard. These managers have (a) the most data points available for a 10-year
horizon, and (b) provide both equity return and cash return forecasts. J.P. Morgan provides forecasts with a
horizon interval of 10–15 years. The figure excludes expectations from J.P. Morgan from 1997 to 2009.

Next, we study whether asset managers’ subjective term premiums comove
positively with “objective” term premiums. Two well-known no-arbitrage term
structure models that decompose observed zero-coupon yields into expected
future short rates and term premiums are the ones of Adrian, Crump, and
Moench (2013) and Kim and Wright (2005). The Adrian, Crump, and Moench
(2013) model is estimated solely based on the observed cross-section of yields,
whereas the Kim andWright (2005) combines observed yields with survey data
from professional forecasters. Thus, in the Kim and Wright (2005) model the
distinction between “objective” expectations—which we broadly understand
to be an expectation that can be derived from market prices alone—and
“subjective” expectations becomes blurry.
Figure 3 plots subjective 10-year term premiums together with term

premiums from the Adrian, Crump, and Moench (2013) and Kim and Wright
(2005) models for the same asset managers as in Figure 1. As is well known,
term premiums from these models have trended downward over the last decade
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Table 4
Subjective and objective term premiums

Term premium

(1) (2)

ACM-based term premium 0.559∗∗∗

(0.082)
KW-based term premium 0.886∗∗∗

(0.202)

N 239 239
Adjusted R2 .562 .525
Manager×Horizon FE Yes Yes

The table shows panel regressions of asset managers’ U.S. term premium expectations (Treasury yield minus an
expected return on cash over the same horizon as the Treasury yield) on measures of objective term premium
expectations. Specification (1) uses term premium estimates from the Adrian, Crump, andMoench (2013) model.
Specification (2) uses term premium estimates from the Kim andWright (2005) model. All specifications include
a manager-times-horizon fixed effect, but the fixed effect coefficient estimates are not reported. Standard errors
(in parentheses) are clustered by year-month and manager. N refers to the total number of observations. *p <.1;
**p <.05; ***p <.01 (for the null hypothesis of a zero coefficient).

until 2020. We find that this pattern is mirrored in asset managers’ subjective
expectations.
Table 4 presents regressions of asset managers’ subjective term premiums

using all forecast horizons on the horizon-matched Adrian, Crump, and
Moench (2013) and Kim and Wright (2005) term premiums. Analogous to
our equity premium regressions, the regressions include asset manager-times-
horizon fixed effects. The coefficient estimate is 0.56 for the Adrian, Crump,
and Moench (2013) model and 0.89 for the Kim and Wright (2005) model,
meaning that a one-percentage-point increase in the objective term premium
is associated with a 0.56- and 0.89-percentage-point larger asset manager
term premium. While the coefficient estimate is statistically different from
one for the Adrian, Crump, and Moench (2013) term premium, indicating
underreaction, we conclude that asset managers’ subjective term premiums are
broadly consistent with the term premiums from well-known models.

3. Asset Managers’ Return Expectations and Portfolios

3.1 Cross-sectional regressions of portfolios on expectations
We now relate asset managers’ subjective expectations to their portfolio
allocations. In contrast to the first part of the paper, which was solely concerned
with a correlation between subjective expectations and valuation ratios, we
now want to mitigate the impact of potential confounders. We do so primarily
by using fixed effects regressions. An optimal experiment would randomly
assign subjective expectations across asset managers, but such exogenous
variation is naturally difficult to obtain. A conservative interpretation of our
estimates is, thus, that they represent correlation estimates as opposed to causal
effect estimates. Beutel and Weber (2022) and Laudenbach et al. (2022) run
experiments for retail investors to generate exogenous variation in subjective
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expectations. We leave it to future research to improve on our identification
strategies.
What are possible confounders in our context? For one, consumption-

based asset pricing models predict that aggregate consumption growth is a
confounder, as it induces a spurious correlation between expectations, asset
demand, and asset prices in equilibrium.More generally, unobserved economic
state variables that could be proxied by GDP growth, inflation, the VIX, the
CAPE, or other macro variables are potential confounders that could drive both
subjective expectations and portfolio shares simultaneously.
We first absorb all these potential confounders that are constant for a given

cross-section in a kitchen-sink approach by estimating specifications with time
fixed effects. Specifically, we estimate a regression of allocation fund j’s
monthly share invested in U.S. equities on the monthly long-term U.S. equity
premium expectation of asset manager i to which fund j belongs

U.S.EquityShare j(i),t =θt +δFi,t [r e
t→t+h]+η j(i),t , (3)

where θt denotes a set of year-month fixed effects. Including such time
fixed effects implies that the slope coefficient is identified purely from cross-
sectional variation in expectations and equity shares, as is common in the
literature (see, e.g., Giglio et al. 2021).
Two more comments are in order. First, we focus on the share invested in

U.S. equities. The summary statistics in panel B of Table 1 show that this share
is generally different from the overall equity share, as most funds also invest
in international equities. The average fund invests 34.36% of its assets in U.S.
equities and 18.47% of its assets in international equities; the remaining assets
are mostly invested in bonds (38.29%), with a smaller share in cash (4.37%)
and other assets (4.43%).11

Second, we assume that expectations are valid for 3 months after they have
been published. For instance, if a manager publishes expectations at the end of
December, we assume that they are valid until the end ofMarch in the next year.
One concern with forward filling asset managers’ expectations is that such a
procedure artificially inflates the number of observations in our regressions as
the independent variable is constant for a given manager. We cluster standard
errors by asset manager to account for the correlation of errors for a given
manager. We additionally cluster standard errors by year-month.12

11 The minimum cash and maximum bond shares in the summary statistics imply significantly leveraged positions
in the bond part of the portfolio. Three funds in the sample, at some point in time, have bond shares larger than
200%. The samemanager handles all three funds, two of which have “risk parity” in their name. Risk-parity funds
target equal volatilities across asset classes and, as short-term and intermediate-term bonds are less volatile than
equities, may enter significantly levered bond positions.

12 The standard errors are generally lowerwhenwe cluster by fund and year-month or just by year-month.Moreover,
the Internet Appendix also presents robust results when we eliminate the fund dimension of the panel by
averaging across funds for a given assetmanager in a given year-month.Whenwe do not forward fill expectations,
the sample is further reducedwhenever asset managers do not report expectations at the same time that they report
portfolios.

1907

D
ow

nloaded from
 https://academ

ic.oup.com
/rfs/article/37/6/1887/7623643 by C

openhagen Business School Library user on 27 M
ay 2024

https://academic.oup.com/rfs/article-lookup/doi/10.1093/rfs/hhae008#supplementary-data
https://academic.oup.com/rfs/article-lookup/doi/10.1093/rfs/hhae008#supplementary-data


The Review of Financial Studies / v 37 n 6 2024

Table 5
U.S. equity share and subjective equity return expectations

U.S. equity share

(1) (2) (3)

A. Level specification

U.S. expectations 2.051∗∗∗ 3.983∗∗∗ 2.287∗∗∗

(0.298) (0.292) (0.270)
DM expectations −4.615∗∗∗

(1.189)
EM expectations 1.818∗

(0.923)

N 3,121 2,242 2,242
Adjusted R2 .074 .134 .093
Year-month FE Yes Yes Yes

B. Log specification

U.S. expectations 9.602∗∗∗ 15.011∗∗∗ 10.760∗∗∗

(1.533) (2.449) (1.358)
DM expectations −18.214∗∗

(7.118)
EM expectations 13.379

(8.116)

N 3,066 2,192 2,192
Adjusted R2 .084 .117 .097
Year-month FE Yes Yes Yes

Panel A shows regressions of the U.S. equity shares of asset managers’ allocation funds on the U.S. market,
developed markets (DM), and emerging markets (EM) equity return expectations. Return expectations are equity
premiums (nominal equity forecast minus a matched nominal yield). Panel B shows regressions of the log U.S.
equity shares of asset managers’ allocation funds on the same return expectations. All specifications include a
year-month fixed effect. Standard errors (in parentheses) are clustered by year-month and manager. N refers to
the total number of observations. *p <.1; **p <.05; ***p <.01 (for the null hypothesis of a zero coefficient).

Specification (1) in panel A of Table 5 estimates Equation (3) and shows
that a one-percentage-point increase in the U.S. equity premium expectation
is associated with a 2.05-percentage-points larger U.S. equity share. The
coefficient estimate is statistically significant.
We have shown in the previous section that, just as standard full-information

rational expectations asset pricing models predict, asset managers’ subjective
equity premium expectations covary negatively with equity valuations in the
time series. Are the results presented in this subsection consistent with standard
asset pricing models as well? As mentioned before, in full-information rational
expectations asset pricingmodels, there is no role for subjective expectations to
affect portfolios: subjective expectations are implied by themodel and perfectly
colinear with whatever variable summarizes objective expected returns (e.g.,
the price-to-earnings ratio). Since these variables are constant for a given cross-
section, full-information rational expectations asset pricing models predict
that the coefficient estimates on subjective expectations in a cross-sectional
regression of portfolio allocations on subjective expectations are zero or,
strictly speaking, not identified.
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However, these models were designed to generate countercyclical equity
premiums in relatively simple settings, not to generate heterogeneous
expectations. As such, specification (1) shows that subjective expectations
matter and are not redundant, but we do not believe that it provides evidence
that is fundamentally at odds with existing models. The next subsection shows
deviations from standard finance models that are perhaps economically larger.

3.2 Predictions of standard portfolio choice models
We now put the magnitude of the slope coefficient estimate in context. What
do standard portfolio choice models imply about the magnitude of the slope
coefficient? In the standard mean-variance model with multiple risky assets,
the portfolio weight vector is given by

w=
1

γ
6−1µ, (4)

where γ is constant relative risk aversion, µ is a vector of equity premiums,
and 6 is the variance-covariance matrix. A simple calibration of this model
implies a coefficient of around 18 in a regression of U.S. equity shares on U.S.
equity premium expectations, far above the estimate of two in specification (1)
of panel A of Table 5.
To see this, consider the following calibration with two risky assets. With

two risky assets, say U.S. equities and international equities, the portfolio
weight on the first risky asset is w1= 1

γ
1

σ 2
1 σ 2

2 −σ 2
1 σ 2

2 ρ2
(σ 2

2 µ1−σ1σ2ρµ2). We pick

values guided by our data for all parameters except γ and then back out γ
from the observed allocation to U.S. equities. With σ1=0.16 (volatility of U.S.
equity market), σ2=0.18 (volatility of international equities), µ1=0.03 (U.S.
equity premium),µ2=0.04 (international equity premium), ρ =0.8 (correlation
between U.S. and international equity returns), and w1=0.34 (average U.S.
equity share in the data), the implied γ is 5.96. This γ in turn implies a
coefficient of dw1/dµ1=18.21.

However, Equation (4) also suggests to control for the variance-covariance
matrix and all other risky asset return expectations when we want to identify
the effect of subjective U.S. equity premium expectations on U.S. equity
shares. Controlling for all these additional inputs is challenging as many asset
managers do not provide their entire variance-covariance matrix expectations
and return expectations on all risky asset classes. Thus, we are facing a trade-
off between controlling for additional expectations and reducing the sample
size.With this trade-off in mind, we additionally control for return expectations
on developed and emerging markets equities. In this case, the sample of asset
managers is reduced by six managers, but we cover expectations on worldwide
equity returns. Variances and correlations are arguably easier to estimate than
are expected returns and thus vary less across asset managers.
Specification (2) in panel A of Table 5 shows the results. The coefficient

estimate on U.S. equity premium expectations increases to 3.98, but is still a
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magnitude lower than 18. The coefficient estimate on developedmarkets equity
premium expectations is significantly negative, indicating a substitution effect
within the equity part of a fund’s portfolio. Funds of asset managers with higher
developed markets equity premium expectations allocate less to U.S. equities.
The Internet Appendix investigates such a substitution within the equity part
of a fund’s portfolio more systematically by replacing the dependent variable
with the share invested in non-U.S. equities. For completeness, specification
(3) shows the results of specification (1) for the reduced sample of managers
in specification (2).
The coefficient estimate onU.S. equity premium expectations is smaller than

the one implied by a standard portfolio choice model, but larger than the ones
reported in similar specifications of previous work. Compared to our estimates
of two to four, Kézdi and Willis (2011) find a 0.30 estimate, Amromin and
Sharpe (2014) a 0.33 estimate, Ameriks et al. (2020) a 0.45 estimate, and
Giglio et al. (2021) a 0.69 estimate. An exception are Beutel and Weber (2022)
who report a 1.35 coefficient estimate in a comparable specification and a 2.84
coefficient estimate in their instrumental variables specification.
In panel B of Table 5, we report similar results as before, but the dependent

variable is now the log U.S. equity share. That is, we estimate the following
specification

ln(U.S.EquityShare j(i),t )=θt +δFi,t [r e
t→t+h]+η j(i),t . (5)

Through the lens of the simple portfolio choice model of Equation (4),
the specifications that log the dependent variable have the advantage that
cross-sectional heterogeneity in risk aversion is absorbed in the constant. The
disadvantage of specifications that log the dependent variable is that they
exclude U.S. equity shares that are negative. While only a few funds enter short
positions, these observations could be particularly important for identification.
In these specifications, the coefficients relate to the semielasticity of U.S.

equity shares to U.S. equity premium expectations (see Gabaix and Koijen
2021). Bearing in mind our identification challenges using fixed effects rather
than exogenous variation, our semielasticity estimates range from 9.60 to
15.01. This means that a one-percentage-point increase in the U.S. equity
premium expectation is associated with a 9.60% to 15.01%—not percentage
points—larger U.S. equity share.
We illustrate the results of this subsection in Figure 4. Analogous to figure 2

of Giglio et al. (2021), Figure 4 shows a conditional binscatter plot of U.S.
equity shares and U.S. equity premium expectations, conditional on year-
month fixed effects and emerging as well as developedmarkets equity premium
expectations.

3.3 Fund fixed effects and tactical allocation funds
Next, in addition to time fixed effects, we add fund fixed effects to our
specifications to absorb unobserved variables that are constant over time for
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Figure 4
U.S. equity shares and equity return expectations
The figure shows a conditional binscatter plot of U.S. equity shares (the fraction of U.S. equity in a fund’s
portfolio) and asset managers’ U.S. equity premium expectations, conditional on year-month fixed effects and
developed as well as emerging market equity premium expectations (the controls). Before binning and plotting,
we compute residuals from a regression of U.S. equity shares and U.S. equity premium expectations on the fixed
effects and the controls. We add back the sample means of the U.S. equity share and the U.S. equity premium
expectation. We then group the residualized U.S. equity shares and U.S. equity premium expectations into 18
equal-sized bins, compute the mean within each bin, and create a scatterplot of the resultant data points.

a given fund. Such variables could be potential confounders, such as cross-
sectional differences in risk aversion (see Equation (4)), but fund fixed effects
also absorb a fund’s unobserved investment mandate.
Investment mandates could be correlated with expectations and portfolios,

but they are not a confounder. The reason is that it seems unlikely that
investment mandates drive both expectations and portfolio allocations. Instead,
it seems more likely that the effect of expectations on portfolio allocations
flows through the investment mandate. Specifically, perhaps an asset manager
with low U.S. equity return expectations offers funds with a low target
allocation to U.S. equities. In the language of Pearl (2009), investment
mandates are a mediator rather than a confounder.13 In this case, absorbing
fund fixed effects could block some of the effect of expectations on portfolio
demand. That said, we do see merit in specifications that add fund fixed effects
as they isolate the effect of expectations on portfolio demand that is not driven
by investment mandates, and as they absorb any potential confounder that is
constant for a given fund.
Specifications (1) to (3) in Table 6 are analogous to (1) to (3) in Table 5,

but add fund fixed effects. In panel A—the specifications with the level of the
U.S. equity share as the dependent variable—the magnitudes of the coefficient

13 Angrist and Pischke (2009) call this “bad control.” Relatedly, Cochrane (2018) cautions against “over-
differencing.”
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Table 6
U.S. equity share and subjective equity return expectations (fund fixed effects)

U.S. equity share

(1) (2) (3)

A. Level specification

U.S. expectations 1.070∗∗ 2.081∗∗∗ 1.738∗∗∗

(0.448) (0.607) (0.337)
DM expectations −0.751

(0.554)
EM expectations 0.309

(0.422)

N 3,118 2,240 2,240
Adjusted R2 .888 .893 .893
Fund FE Yes Yes Yes
Year-month FE Yes Yes Yes

B. Log specification

U.S. expectations 9.806∗∗ 11.872∗∗ 16.724∗∗∗

(3.507) (4.355) (3.224)
DM expectations −1.083

(7.512)
EM expectations 6.081

(5.735)

N 3,063 2,190 2,190
Adjusted R2 .536 .542 .541
Fund FE Yes Yes Yes
Year-month FE Yes Yes Yes

Panel A shows regressions of the U.S. equity shares of asset managers’ allocation funds on the U.S. market,
developed markets (DM), and emerging markets (EM) equity return expectations. Return expectations are equity
premiums (nominal equity forecast minus a matched nominal yield). Panel B shows regressions of the log U.S.
equity shares of asset managers’ allocation funds on the same return expectations. All specifications include a
fund fixed effect and a year-month fixed effect. Standard errors (in parentheses) are clustered by year-month and
manager. N refers to the total number of observations. *p <.1; **p <.05; ***p <.01 (for the null hypothesis of
a zero coefficient).

estimates are about halved relative to Table 6, consistent with the notion that
unobserved investment mandates mute the effect of expectations on portfolios.
For instance, in specification (2) the coefficient estimate drops to 2.08, meaning
that a one-percentage-point increase in U.S. equity premium expectations
is associated with a 2.08-percentage-points larger U.S. equity share. That
said, the coefficient estimates remain statistically significant. In panel B—the
specifications with the log U.S. equity share as the dependent variable—the
coefficient estimates are, on balance, unchanged compared to the specifications
without fund fixed effects. Through the lens of Equation (4), one reason could
be that specifications with the log U.S. equity share as the dependent variable
absorb heterogeneity in risk aversion in the constant regardless of whether or
not these specifications include fund fixed effects.
The specifications with both time and fund fixed effects identify the

coefficients using a mix of cross-sectional and time-series variation. One way
to obtain these coefficient estimates is to first cross-sectionally demean the
data, second to run a series of time-series regressions fund-by-fund using the
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cross-sectionally demeaned data, and third to take a weighted average of the
slope coefficient estimates. We also identify the coefficients using just times-
series variation in specifications with just fund fixed effects, while explicitly
controlling for variables that could capture the current state of the economy.
These specifications are slightly less general than the specifications with both
time and fund fixed effects, as they control only for selected variables that are
constant for a given cross-section. The Internet Appendix shows these results;
they are similar to Table 6.
To further gauge the effect of investment mandates, we study tactical

allocation funds. These funds are less restricted by their investment mandates,
as the purpose of tactical allocation funds is to time entry and exit into different
asset classes to generate abnormal returns. We expect the coefficient estimates
on expectations to be larger for tactical allocation funds. The caveat is that there
are only 12 such funds in the sample.
Table 7 confirms that the coefficient estimates on U.S. equity premium

expectations in regressions of U.S. equity shares on expectations are larger
for tactical allocation funds. In specification (1), which includes both time
fixed effects as well as return expectations on international equities, a one-
percentage-point increase in U.S. equity premium expectations is associated
with a 3.87+5.43=9.30 larger U.S. equity share for a tactical fund. This
estimate is more than 10 times larger than some of the estimates for individual
investors in the literature, more than double the estimate for a nontactical fund
in specification (1), and consistent with the notion that investment mandates
mute the sensitivity of portfolios to expectations.

3.4 Aggregation of equity share
So far, we have focused on the coefficients in regressions of U.S. equity
shares on U.S. equity premium expectations. In this subsection, we add up
a fund’s investment in U.S. equities and international equities to focus on
the substitution between equities and bonds. The caveat is that we do not
directly observe asset managers’ global equity return expectations. Instead, we
construct a global equity premium expectation for each asset manager by taking
a weighted average of U.S., developed, and emerging markets equity premium
expectations. The weights at a given point in time are market-capitalization
weights from the MSCI All CountryWorld Index. The sample is again reduced
to those asset managers that report U.S., developed, and emerging markets
equity return expectations.
Specification (1) in panel A of Table 8 shows that a one-percentage-point

increase in equity premium expectations is associated with a 1.42-percentage-
points larger equity share, which is a slightly smaller estimate than the
estimates for the corresponding sample in Table 6. In specification (1) of panel
B, the coefficient estimate is more than halved relative to the corresponding
estimate in Table 6. As mentioned before, these lower coefficient estimates
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Table 7
U.S. equity share and subjective equity return expectations (tactical funds)

U.S. equity share

(1) (2)

A. Level specification

U.S. expectations 3.867∗∗∗ 1.686∗∗

(0.206) (0.611)
Tactical fund −0.488∗∗∗

−0.252∗∗∗

(0.071) (0.067)
U.S. expectations×Tactical fund 5.425∗∗ 6.144∗∗∗

(1.608) (1.269)
DM expectations −3.282∗∗∗

−0.430
(0.404) (0.542)

EM expectations 0.936∗ 0.138
(0.460) (0.412)

N 2,242 2,240
Adjusted R2 .211 .896
Fund FE No Yes
Year-month FE Yes Yes

B. Log specification

U.S. expectations 14.614∗∗∗ 9.396∗

(2.082) (4.323)
Tactical fund −2.310∗∗∗

−1.693∗∗∗

(0.447) (0.317)
U.S. expectations×Tactical fund 29.191∗∗ 36.300∗∗∗

(9.318) (6.445)
DM expectations −13.524∗∗ 0.760

(5.281) (8.038)
EM expectations 10.151 5.241

(7.434) (5.945)

N 2,192 2,190
Adjusted R2 .160 .546
Fund FE No Yes
Year-month FE Yes Yes

Panel A shows regressions of U.S. equity shares of asset managers’ allocation funds on U.S., developed markets
(DM), and emerging markets (EM) equity return expectations, allowing for specific sensitivity to tactical funds.
Return expectations are equity premiums (nominal equity forecast minus a matched nominal yield). The variable
“Tactical fund” is a dummy variable that takes a value of one if the U.S. equity share is for a tactical allocation
fund. Panel B shows regressions of the log U.S. equity shares of asset managers’ allocation funds on the same
variables. The specifications allow for a year-month fixed effect. Specification (2) also includes a fund fixed
effect. Standard errors (in parentheses) are clustered by year-month and manager. N refers to the total number
of observations. *p <.1; **p <.05; ***p <.01 (for the null hypothesis of a zero coefficient).

relative to the previous results indicate that some substitution in response to
expectations happens within the equity part of a fund’s portfolio.
That the coefficient estimates are small relative to a standard portfolio

choice model is particularly obvious in panel B. Assuming return expectations
of nonequity investments are uncorrelated with equity return expectations,
the portfolio weight on equities in the standard model is w=1/γ ×µ/σ 2. In
this case, the semielasticity of portfolios to expectations is dln(w)/dµ=1/µ.
For a reasonable equity premium expectation of, say 4%, the semielasticity
should thus be 25. Instead, the slope coefficient estimate is 4.54 in
specification (1) of Table 8, meaning that a one-percentage-point increase in
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Table 8
Aggregate equity share and subjective equity return expectations

Aggregate equity share

(1) (2)

A. Level specification

Equity expectations 1.424∗∗∗ 1.343∗∗∗

(0.334) (0.342)
Tactical fund −0.155

(0.169)
Equity expectations×Tactical fund 2.837

(3.989)

N 2,240 2,240
Adjusted R2 .897 .898
Fund FE Yes Yes
Year-month FE Yes Yes

B. Log specification

Equity expectations 4.545∗∗ 4.119∗∗

(1.659) (1.599)
Tactical fund −0.701

(0.610)
Equity expectations×Tactical fund 14.148

(14.720)

N 2,209 2,209
Adjusted R2 .767 .769
Fund FE Yes Yes
Year-month FE Yes Yes

Panel A shows regressions of equity shares of asset managers’ allocation funds on global equity premium
expectations. The global equity premium expectation at a given point in time is constructed as a weighted average
of U.S. equity premium, developedmarkets equity premium expectations, and emergingmarkets equity premium
expectations with market-capitalization weights from the MSCI ACWI index. The variable “Tactical fund” is a
dummy variable that takes a value of one if the equity share is for a tactical allocation fund. Panel B shows
regressions of the log equity shares of asset managers’ allocation funds on global equity premium expectations.
The specifications allow for a year-month fixed effect and a fund fixed effect. Standard errors (in parentheses)
are clustered by year-month and manager. N refers to the total number of observations. *p <.1; **p <.05;
***p <.01 (for the null hypothesis of a zero coefficient).

the equity premium expectation is associated with only a 4.54% larger equity
share.
In specification (2) of Table 8 we again focus on tactical allocation funds.

In both panels A and B, the interactions between equity premium expectations
and the tactical fund dummy are positive. The coefficient estimate for a tactical
fund in specification (2) of panel B is 18.27 and, as such, closer to the one
implied by the standard portfolio choice model, but we cannot reject that the
coefficient is zero. Gabaix and Koijen (2021) calibrate the most flexible funds
with a semielasticity of eight, which is in between our point estimates of 4.12
(for nontactical funds) and 18.27 (for tactical funds).

3.5 Bond shares and term premium expectations
Next, we investigate whether subjective term premium expectations are
reflected in the allocation funds’ bond shares (excluding cash shares). We
expect bond shares to increase with subjective term premiums. Table 9 presents
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Table 9
Bond share, duration, maturity, and subjective term premium expectations

Bond share Duration Maturity

(1) (2) (3) (4) (5) (6)

A. Level specification

U.S. expectations 0.933 0.066 1.264∗ 0.587∗∗ 2.358∗∗ 1.047∗∗

(2.420) (0.940) (0.694) (0.236) (1.020) (0.418)

N 2,490 2,482 504 480 440 418
Adjusted R2 .022 .828 .151 .845 .176 .871
Fund FE No Yes No Yes No Yes
Year-month FE Yes Yes Yes Yes Yes Yes

B. Log specification

U.S. expectations −14.075 4.870 0.360 0.071∗ 0.412 0.076∗

(21.339) (3.332) (0.300) (0.039) (0.299) (0.036)

N 2,475 2,468 503 479 440 418
Adjusted R2

−.009 .870 .053 .896 .069 .959
Fund FE No Yes No Yes No Yes
Year-month FE Yes Yes Yes Yes Yes Yes

Panel A shows regressions of the bond shares, asset-weighted fixed income durations, and asset-weighted fixed
income maturities of asset managers’ allocation funds on U.S. term premium expectations (Treasury yield minus
an expected return on cash over the same horizon as the Treasury yield). Panel B shows regressions of the log
of the variables in panel A on the same term premium expectations. The specifications allow for a year-month
fixed effect. Specifications (2), (4), and (6) also include a fund fixed effect. Standard errors (in parentheses) are
clustered by year-month and manager. N refers to the total number of observations. *p <.1; **p <.05; ***p <.01
(for the null hypothesis of a zero coefficient).

regressions of bond portfolio shares on U.S. term premium expectations.
Specification (1) includes year-month fixed effects and is analogous to the
specifications in Table 5, and specification (2) includes both year-month and
fund fixed effects and is analogous to the specifications in Table 6. There seems
to be no apparent relationship between overall bond shares and term premium
expectations.
We speculate that a reason for the lack of a consistent relationship between

term premium expectations and bond shares could be that the allocation funds
in our sample allocate to U.S. as well as international corporate bonds in
addition to U.S. Treasury bonds. Thus, their bond shares could be driven by
credit risk premium expectations as opposed to term premium expectations, a
hypothesis that future research could investigate.
We instead investigate whether term premium expectations are reflected in

allocation funds’ durations and maturities of fixed income (i.e., bond and cash)
investments.We expect durations andmaturities to increase with term premium
expectations, as term premium expectations measure the expected excess
returns on long-term bonds over cash. Specifications (3)–(6) provide evidence
that term premium expectations relate to the asset-weighted durations and
maturities of fixed income portfolios. Specifications (3) and (5) include year-
month fixed effects only; specifications (4) and (6) include both year-month
and fund fixed effects. To interpret the estimates, consider specification (3) of
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panel A: a one-percentage-point increase in the term premium expectation is
associated with a 1.26 years larger effective duration. However, specifications
(3)–(6) are hampered by a reduced sample size, as fixed income durations and
maturities from Morningstar are only available since 2017 and often missing.
Still, our results are again consistent with the notion that the sensitivity of
portfolios to expectations is larger within asset classes than across asset classes.

4. CFOs’ and Professional Forecasters’ Return Expectations

The expectations considered here so far differ from the subjective expectations
typically studied in the literature in two important ways. First, asset
managers’ expectations represent the expectations of market participants that
have not been studied previously. Second, asset managers forecast returns
predominantly over long-term horizons (e.g., 10 years) as opposed to the short-
term (e.g., 1-year) forecasts typically studied in the literature (see Sias, Starks,
and Turtle 2022, for a recent exception). In addition, we focus on equity
premium expectations—the key objects in standard rational expectations asset
pricing models and the return predictability literature—as opposed to nominal
equity return expectations.
To investigate why our results differ, we contrast asset managers’ return

expectations to the expectations of CFOs and professional forecasters, two
surveys for which long-term expectations are available. Quarterly S&P 500
return expectations of CFOs are from a survey administered by John Graham
and Campbell Harvey (see, e.g., Ben-David, Graham, and Harvey 2013),
annual S&P 500 10-year return expectations of professional forecasters are
from the Survey of Professional Forecasters conducted by the Philadelphia
Fed, and semiannual 1-year forecasts of the level of the S&P 500 are from
the Livingston Survey, which is also administered by the Philadelphia Fed. We
note that the 1- and 10-year forecasts of professional forecasters correspond
to different sets of professional forecasters. The Internet Appendix contains
additional details on the surveys of CFOs and professional forecasters.

4.1 CFOs
To begin with, the top panel of Figure 5 plots the time series of average CFO
equity premium expectations for 1- and 10-year horizons together with the
CAPE. Somewhat surprisingly, CFOs’ 1-year equity premium expectations
appear countercyclical, spiking after the dot-com bubble burst in the early
2000s and after the great financial crisis in 2008. For CFOs’ 10-year equity
premium expectations, the pattern is less clear.
Table 10 shows regressions of CFOs’ expectations on the lagged log CAPE

and confirms the visual evidence. One-year equity premium expectations
are negatively correlated with the CAPE (the coefficient estimate is −2.09),
whereas the coefficient estimate on the CAPE is statistically zero for the
10-year expectations.
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Figure 5
CFOs’ and professional forecasters’ expectations and CAPE
The top panel shows chief financial officers’ (CFOs’) average 1- and 10-year U.S. equity premium expectations
(green squares and red circles; left axis) and Shiller’s cyclically adjusted price-earnings ratio (CAPE; solid
blue line; right axis). The bottom panel shows the average 1- and 10-year U.S. equity premium expectations
of professional forecasters (green squares and red circles; left axis) and the CAPE (solid blue line; right axis).
The sample period for CFOs’ expectations is from Q2:2000 to Q4:2018. The sample period for professional
forecasters’ expectations is fromQ4:1990 to Q4:2020. One observation (35.5 for 1-year professional forecasters)
is outside the plotted ranges.

Greenwood and Shleifer (2014) document procyclical 1-year return expec-
tations for the same survey. How can the results be so different? The reason
seems to be their focus on nominal equity return expectations. Specification
(2) of panel A has nominal 1-year equity return expectations as the dependent
variable and the coefficient estimate on the log CAPE from the previous month
is significantly positive. This specification is similar to specification (9) in
Table 3 of Greenwood and Shleifer (2014). Using a slightly different sample
period and specification, their coefficient estimate on the valuation ratio (the
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Table 10
CFOs’ expectations and CAPE

Equity premium Equity return
(1) (2)

A. 1-year horizon

ln(CAPE) −2.089∗∗ 3.468∗∗∗

(0.976) (0.875)
Constant 10.525∗∗∗

−5.603∗

(3.169) (5.891)

N 75 75
Adjusted R2 .208 .277

B. 10-year horizon

ln(CAPE) 0.506 3.014∗∗

(0.548) (1.488)
Constant 2.006 −2.658

(1.783) (4.766)

N 75 75
Adjusted R2 .043 .017

The table shows time-series regressions of chief financial officers’ (CFOs’) U.S. equity return expectations on
the log of the cyclically adjusted price-earnings ratio (CAPE). Panel A shows expectations over 1-year horizons,
and panel B shows expectations over 10-year horizons. Specification (1) is for equity premiums (equity return
minus either a 1- or 10-year yield); specification (2) is for equity returns. Standard errors (in parentheses) are
Newey and West (1987) standard errors with four lags. N refers to the total number of observations. *p <.1; **p
<.05; ***p <.01 (for the null hypothesis of a zero coefficient).

price-dividend ratio in their case) of 3.40 is close to our estimate of 3.47.
Specification (2) of panel B shows the same pattern for CFOs’ nominal 10-year
equity return expectations.
Of course, procyclical interest rates drive some of the results in Table 10.

That is, Treasury yields are low in recessions and high in expansions,
contributing to variation in equity premiums. Table 10 implies that, for
instance, in recessions Treasury yields move more than do CFOs’ 1-year
subjective nominal equity return expectations: as valuations decline, CFOs’
nominal equity return expectations decline in specification (2), but Treasury
yields decline more, such that CFOs’ equity premium expectations increase
in specification (1). As we have mentioned before, we prefer to focus on
equity premiums. That Treasury yields drive variation in subjective equity
premium expectations does not lead to a mismeasurement of subjective
equity premium expectations as long as Treasury yields are in CFOs’
information sets.

4.2 Professional forecasters
The bottom panel of Figure 5 plots the average equity premium expectation
of professional forecasters. Similar to CFOs’ expectations, professional
forecasters’ 1-year equity premium expectations appear to be countercyclical,
spiking enormously after the great financial crisis. This time, however,
variation in Treasury yields can hardly explain the observed countercyclicality:
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Table 11
Professional forecasters’ expectations and CAPE

Equity premium Equity return
(1) (2)

A. 1-year horizon

ln(CAPE) −13.740∗∗∗
−11.029∗∗∗

(4.680) (4.487)

N 1,318 1,318
Adjusted R2 .298 .246
Forecaster FE Yes Yes

B. 10-year horizon

ln(CAPE) −0.248 0.377
(0.524) (0.579)

N 681 681
Adjusted R2 .229 .284
Forecaster FE Yes Yes

The table shows panel regressions of professional forecasters’ U.S. equity return expectations on the log of the
cyclically adjusted price-earnings ratio (CAPE). Panel A shows expectations over 1-year horizons, and panel B
shows expectations over 10-year horizons. Specification (1) is for equity premiums (equity return minus either a
1- or 10-year yield); specification (2) is for equity returns. All specifications include a forecaster fixed effect, but
the fixed effect coefficient estimates are not reported. Standard errors (in parentheses) in panel A are clustered
by semiyear and forecaster, and in panel B by year and forecaster. N refers to the total number of observations.
*p <.1; **p <.05; ***p <.01 (for the null hypothesis of a zero coefficient).

1-year equity premium expectations of above 30% after the financial crisis
are too large to be explained by declining Treasury yields alone. As with
CFOs, there is no obvious correlation between the 10-year equity premium
expectations of professional forecasters and the CAPE.
Table 11 shows regressions of professional forecasters’ expectations on the

log CAPE from the previous month. In contrast to CFOs’ expectations, for the
professional forecasters we have access to the underlying panel of forecasts.
We include forecaster fixed effects in these regressions to identify the slope
coefficients using time-series variation. Panel A of Table 11 confirms the
visual evidence shown in the bottom panel of Figure 5. Both 1-year equity
premium and 1-year nominal equity return expectations are countercyclical.
In fact, professional forecasters’ 1-year equity premium expectations appear
too countercyclical relative to the simple (long-term) objective benchmark
introduced earlier. Panel B of Table 11 shows the results for professional
forecasters’ 10-year expectations. The coefficient estimates on the CAPE are
statistically zero in all specifications, consistent with the bottom panel of
Figure 5.
Using the same Livingston survey, De la O and Myers (2021) find that 1-

year equity return expectations of professional forecasters are uncorrelated
with the price-dividend and price-earnings ratios. How can the results be so
different? Apart from differences in the sample period, the exact construction
of the valuation ratio seems to matter (see, e.g., the discussion in Hillenbrand
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and McCarthy 2021).14 If anything, this discussion highlights again that it
is challenging to model expected returns, for investors and researchers alike.
The CAPE is readily available from Shiller’s website and a widely accepted
measure of equity valuations. From the bottom panel of Figure 5 it is obvious
that professional forecasters’ 1-year equity premium expectations from the
Livingston survey are countercyclical in the sense that they covary negatively
with the CAPE.
What can we conclude? Both CFOs’ and professional forecasters’ 1-year

equity premium expectations covary negatively with the CAPE, but their
10-year expectations do not. Thus, one conclusion is that asset managers’
equity premium expectations are the only expectations in consideration that
consistently covary negatively with the CAPE. Another conclusion is that our
focus on equity premium expectations and the CAPE as opposed to nominal
equity return expectations and other predictors leads us to find no evidence that
subjective expectations covary positively with equity valuation ratios, a result
that was emphasized in previous work.

5. Concluding Remarks

Understanding the expectations and portfolios of the largest investors is central
to understanding asset prices (see, e.g., Heyerdahl-Larsen and Illeditsch 2021).
Professional asset management firms are among the largest investors in today’s
financial markets.
Large asset managers’ expectations, in contrast to the commonly studied

subjective expectations of retail investors, are countercyclical: they are high
when equity valuations are low and low when valuations are high, consistent
with the relationship between realized equity returns and valuations. Asset
managers’ expectations are reflected in the portfolios of their allocation funds.
The slope coefficient estimate in a regression of portfolio shares on equity
premium expectations is greater than estimates in the literature based on
retail investors. However, this sensitivity of portfolios expectations is muted
by investment mandates and still smaller than in a standard portfolio choice
model.
Of course, this sensitivity of portfolios to expectations is not easily

generalized to all the assets that asset managers manage, as we focus on
funds with presumably the most flexible investment mandates. A significant
fraction of assets are managed passively or in funds with tight investment
mandates. In such cases, there is little room for a fund to change its

14 De la O andMyers (2021) use a sample from 1952 to 2016.We use a sample from 1990 to 2020. The Philadelphia
Fed no longer maintains the series before 1990 and “advises researchers to use these series with caution” as the
survey was conducted differently before 1990. Nagel and Xu (Forthcoming) report a 1.01 coefficient estimate
on their log repurchase-adjusted dividend-price ratio using the sample since 1952. Note that their left-hand-side
variable is constructed slightly differently, as they scale the S&P 500 forecast by the “zero-month” forecast,
whereas we scale by the actual S&P 500 level on the day the forecast was reported.
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allocations away from the target allocations. That said, asset managers’
decisions to offer funds across asset classes with various investment mandates
are not exogenous, but presumably precisely driven by their long-run return
expectations across asset classes. For instance, a manager who is bullish on
equities may launch more equity funds and less bond funds than a manager
who is bearish on equities. Understanding the origins of investment mandates
and their relation to expectations seems central to understanding long-run asset
prices.
In cases of tight investment mandates, understanding flows in and out

of investment funds seems central to understanding high-frequency asset
prices. Asset managers’ expectations could matter beyond their own portfolios,
for instance by driving such flows of sophisticated retail investors or other
institutional investors.
Beyond the scope of this paper is a theory that reconciles the wealth-

weighted expectations and portfolios of different types of investors to assess
whose marginal expectations are reflected in equity prices. Perhaps such a
theory could extend the work of Koijen and Yogo (2019) to incorporate subjec-
tive expectations. Central components could be retail investors’ expectations
and how retail investors allocate money to asset managers, asset managers’
investment mandates and incentives, and the sensitivity of portfolios to
expectations. Developing a theory that incorporates expectations and portfolio
holdings from an array of different types of retail and institutional investors
appears to be a promising area for future research.

Appendix

A. Data Appendix

A.1 Capital Market Assumptions
Grouping expectations into asset classes. Asset managers use different names and indices
to refer to the asset classes they forecast. We group asset managers’ return expectations into
the following asset classes: U.S. all-cap equities, U.S. large-cap equities, international developed
markets equities (developed markets excluding the U.S.), emerging markets equities, U.S. cash,
and U.S. inflation.

We initially make a distinction between U.S. all-cap equities (e.g., the Russell 3000 Index) and
U.S. large-cap equities (e.g., the S&P 500 or the Russell 1000 Index) as some asset managers
forecast both. However, the vast majority forecast only one of the two, so that in our analysis
we combine the two asset classes and simply refer to them as “U.S. equities.” When managers
forecast both, we take the forecast for U.S. large-cap equities. The typical indices for international
developed markets equities and emerging markets equities are the MSCI EAFE Index and the
MSCI Emerging Markets Index. U.S. cash typically stands for the 3-month Treasury bill.

Geometric versus arithmetic average returns. Expected returns are typically stated as
geometric averages. We assume that returns are geometric averages opposed to arithmetic averages
in the few cases when not specified. Two managers provide expectations expressed only as
arithmetic averages, but these managers also provide standard deviation forecasts. We convert
arithmetic averages to geometric averages using a first-order approximation. In that case, the
geometric mean is the arithmetic mean less half of the squared standard deviation forecast.
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Real versus nominal returns. We assume that returns are stated in nominal terms unless
otherwise specified. Two managers (AQR and GMO) provide only real return forecasts, but then
also provide an inflation forecast. We construct implied nominal equity return forecasts by adding
expected inflation to the expected real return. Sometimes the forecast for inflation is stated over a
different horizon from the forecast for, say, U.S. equities. We still subtract the inflation forecast in
such cases, implicitly assuming that the term structure of inflation expectations is flat.

U.S. dollar versus other currencies. We assume that expectations are stated in U.S. dollars
(US$) unless otherwise specified. When expectations are stated in multiple currencies, we collect
the US$ expectations.

Dates. If no exact date for the report and only a year-month is specified, we use the last day of
the previous month as the data date. If no exact date for the report and only a year is specified, we
use the last day of December of the previous year as the data date.

Forecast horizons. We convert expectations stated for a horizon range to a number using the
midpoint of the range. One asset manager stated a forecast for a “10+”-year horizon, which we
take to mean exactly 10 years.

Vanguard. Vanguard reports a range between two values. We take the average of these two
values to obtain a point estimate.

A.2 Portfolio Data
Acquisitions. We identify asset managers in Morningstar using Morningstar’s BrandingName
variable. There is no time series available for this variable; only the latest value is stored in the
Morningstar data. Sometimes, one asset manager acquires another asset manager. We manually
identify three acquisitions in the sample: the acquisition of One Group by J.P. Morgan in July
2004, the acquisition of Pioneer by Amundi, which was completed by 2018, and the acquisition of
Legg Mason by Franklin Templeton in July 2020. In such cases, going forward only the acquirer’s
BrandingName is stored in Morningstar for both the acquirer’s and the target’s funds. To avoid
assigning the wrong expectations to the target manager’s funds before the acquisition date, we
manually correct the target manager funds’ BrandingName before the acquisition date.

Index funds and exchange-traded funds. We drop index funds identified by the IndexFund
variable. We also drop any exchange-traded fund, which we identify by searching for the string
“ETF” in a fund’s name.

Target-date funds and tactical allocation funds. We identify a target-date fund by searching
for the string “Target-Date” in a fund’s MorningstarCategory. Funds’ assignments to categories
may change over time, and we generally work with the version of the category variable that has a
time series available, but fill in the latest value if the fund is in existence and the historical category
assignment is missing.

We identify a tactical allocation fund whenever it belongs to the MorningstarCategory U.S.
Fund Tactical Allocation. As the MorningstarCategory varies over time, so does our dummy
variable for whether or not a fund is a tactical allocation fund.

Duration and maturity of fixed income portfolios. We use the Fixd-IncEffDur-
Avgyrs(Calc)(Long)(FI%) and Fixd-IncEffMty-Avgyrs(Calc)(Long)(FI%) variables from
Morningstar to measure the asset-weighted durations and maturities of the fixed income (i.e.,
bond and cash) part of allocation funds’ portfolios. These variables are populated since 2017.
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Figure A1
Number of observations per year
The figure shows the number of return forecasts per year for the sample of all providers of return forecasts (red
circles) and sample of asset managers that we can match to portfolio data (green squares). The sample period
ends in April 2021.

A.3 List of Asset Managers and Sample Composition

Figure A1 shows the number of return forecasts for the sample of all providers and for the sample of
asset managers that we can match to portfolio data over time. As mentioned in the main text, most
of the observations are from the last decade and the sample is sparse in earlier years, in particular
before 2010. Our data collection ends in April 2021, so naturally there are few return forecasts for
the year 2021.

Table A1 lists the asset managers in our sample and decomposes the number of observations in
our main regressions by asset manager.

Columns 1 and 2 refer to specifications (1) and (2) of Table 2. These specifications relate
asset managers’ U.S. equity premium expectations to the CAPE. The number of observations per
asset manager in specification (1) is determined by (a) the first date a manager started publishing
expectations, (b) the frequency with which these expectations are published), and (c) whether for
a given date the asset manager provides expectations over several horizons (a term structure).

To understand these components, we consider three examples. First, GMO started publishing
expectations as early as 2005 on a quarterly basis (at least we think their reports could have been
published quarterly initially). Since 2005, around 64 quarters have passed, so we are likely missing
around 17 reports. In particular, we are missing most reports before 2008.

Second, J.P. Morgan started publishing capital market assumptions in 1997. We have access to
the complete time series since 1997, but in column 1 J.P. Morgan contributes only 24 observations
as J.P. Morgan provides expectations only once a year.

Third, following correspondence, BlackRock told us that they started publishing capital market
assumptions only in 2018.15 Nonetheless, in column 1 they contribute a relatively large number
of 78 observations as BlackRock publishes expectations quarterly and over several horizons for a
given quarter.

15 We did find one capital market assumptions report from the BlackRock Investment Institute from 2016, which
we include in the sample.
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Table A1
List of asset managers

Number of observations

Asset manager (1) (2) (3) (4) (5)

Amundi 37 13 152 0 2.89
AQR 9 9 71 47 0.19
BlackRock 78 11 297 205 53.41
BMO 3 3 60 60 0.69
BNY Mellon 5 5 68 68 4.45
Columbia Threadneedle 2 2 106 106 25.45
DWS 8 8 148 0 4.29
Franklin Templeton 5 5 214 49 101.04
GMO 47 47 276 276 15.92
Graystone Consulting / Morgan Stanley 7 5 21 9 0.55
Invesco 10 10 202 202 26.99
J.P. Morgan 24 24 558 558 39.48
Morningstar 16 16 50 50 0.50
Northern Trust 10 10 16 0 0.13
PIMCO 3 3 19 19 23.66
Pioneer Investments 6 2 48 0 0.00
State Street 65 19 82 68 0.21
T. Rowe Price 3 3 48 0 69.48
UBS 3 3 12 12 0.53
Vanguard 6 6 160 0 345.66
Voya 6 6 372 372 18.48
Wells Fargo Investment Institute 3 3 141 141 9.46
Total 356 213 3,121 2,242 743.39

The table lists the asset managers in the sample and decomposes the number of observations in key regressions
by asset manager. Column 1 refers to specification (1) in Table 2. Column 2 refers to specification (2) in Table 2.
Column 3 refers to specification (2) in panel A of Table 5. Column 4 refers to specification (1) in panel A of
Table 5. Column 5 shows the 2021 assets under management (AUM) for funds in the sample in column 3 in
billions of US$. BMO refers to Bank of Montreal Global Asset Management, GMO to Grantham, Mayo, & van
Otterloo, and PIMCO to Pacific Investment Management Company.

In column 2, the sample is restricted to one equity premium forecast per asset manager per
date. By comparing columns 1 and 2, it is apparent which managers provide a term structure of
expectations.

Columns 3 and 4 refer to specifications (1) and (2) in Table 5. The number of observations per
asset manager in column 3 is determined by (a) the first date a manager started publishing capital
market assumptions, (b) the number of allocation funds a manager manages, (c) how long these
funds exist, (d) whether these funds report their holdings only quarterly or every month, and (e)
how frequent an asset manager reports their expectations (e.g., quarterly versus annually).

In column 4 the sample is restricted to observations for which expectations on international
developed and emerging market equities are available. By comparing columns 3 and 4 of Table A1
it is apparent which managers do not provide both international developed and emerging markets
equity forecasts. The managers who do not provide these additional forecasts often provide some
other forecasts of international equities. For instance, DWS forecasts emerging markets equity
returns, but provides separate forecasts for different countries/regions in the MSCI EAFE Index
(e.g., Europe, the United Kingdom, and Japan) as opposed to forecasting the MSCI EAFE Index
itself. We believe that these forecasts are potentially too different from the other forecasts stated for
international developed equities (as proxied by theMSCI EAFE Index), so we drop them. A similar
logic applies to managers that forecast equity returns of individual emerging market economies (as
opposed to overall emerging market equities as proxied by the MSCI Emerging Markets Index).
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