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Abstract

The term structure of equity returns is downward-sloping: stocks with high cash flow duration earn
1.10% per month lower returns than short-duration stocks in the cross section. I create a measure of
cash flow duration at the firm level using balance sheet data to show this novel fact. Factor models can
explain only 50% of the return differential, and the difference in returns is three times larger after periods
of high investor sentiment. Analysts extrapolate from past earnings growth into the future and predict
high returns for high-duration stocks following high-sentiment periods, contrary to ex-post realizations.
I use institutional ownership as a proxy for short-sale constraints, and find the negative cross-sectional
relationship between cash flow duration and returns is only contained within short-sale constrained stocks.
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1. Introduction

The term structure of equity returns is downward-sloping. van Binsbergen, Brandt, and Koijen
[64] show that a synthetically created short-term asset that only pays dividends in the near-term future
has higher returns than the market index, which is a claim to the stream of all future dividends. Their
finding is puzzling because all leading asset-pricing models, such as the external-habit-formation model of
Campbell and Cochrane [15], the long-run risk model of Bansal and Yaron [9], and the rare disaster model
of Barro [10] and Gabaix [35] instead imply an upward-sloping or flat-term structure of equity returns
(see Lettau and Wachter [46]). An active literature develops new equilibrium asset-pricing models to

rationalize the downward-sloping term structure (see, e.g., Belo, Collin-Dufresne, and Goldstein [11] and
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Ai, Croce, Diercks, and Li [1]).!

van Binsbergen et al. [64] use a sample from 1996 to 2009 that contains two major recessions and
stock market downturns. The term structure of interest rates often inverts during adverse macroeconomics
periods. Ait-Sahalia, Karaman, and Mancini [2] show the term structure of risk premia is downward-
sloping during recessions but flat or upward-sloping during normal times. Alternative explanations for the
downward-sloping term structure of risk premia are differential taxation between dividends and capital
gains (see Schulz [59]) and market microstructure noise (see Boguth, Carlson, Fisher, and Simutin [13]).

One avenue for disentangling these potentially conflicting explanations is to wait for twenty years
and perform an out-of-sample test. Instead, I tackle this problem by resorting to the cross section of stock
returns. Recent equilibrium models typically refer to the value premium to motivate their analysis, and
argue that growth stocks have high cash flow duration but low returns. Rather than relying on indirect
inference via the value premium, I create a direct measure of cash flow duration at the firm level using
balance sheet data. I sort stocks into ten portfolios with increasing cash flow duration. Low-duration
stocks outperform high-duration stocks by 1.10% per month, but have lower CAPM betas consistent with
results in van Binsbergen et al. [64]. Exposure to classical risk factors cannot explain the novel cross

2 The difference in returns between low- and high-duration stocks is three times larger

section either.
after periods of high investor sentiment, and excess returns of high-duration stocks load positively on
changes in sentiment.

Market participants might be overly optimistic about the prospects of high-duration stocks. Analysts
expect stocks with high cash flow duration to grow twice as fast over the following five years compared
to low-duration stocks. This difference in growth forecasts shrinks by more than 50% over the next five
years. Analysts seem to extrapolate from past earnings growth into the future. High-duration stocks

indeed grew substantially faster in the past than low-duration stocks, but they have the same growth

in earnings over the following five years. Standardized earnings surprises corroborate overly excessive

1See also Croce, Lettau, and Ludvigson [21]; Corhay, Kung, and Schmid [20]; Favilukis and Lin [33]; Lopez, Lopez-Salido,
and Vazquez-Grande [49]; Andries, Eisenbach, and Schmalz [4]; and Marfé [52], among others. van Binsbergen and Koijen
[66] provide an excellent overview of this fast-growing literature.

2A conditional consumption CAPM as in Lettau and Ludvigson [44], a consumption CAPM with ultimate consumption
risk as in Parker and Julliard [57] and Malloy, Moskowitz, and Vissing-Jgrgensen [50], or downside risk as in Lettau,
Maggiori, and Weber [45] also cannot explain the duration-sorted cross section.
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growth expectations for high-duration stocks.

Earnings forecasts and forecasts for long-term growth in earnings are central ingredients for my
duration measure, but my empirical analysis focuses on returns. I follow Asness et al. [6] and
create implied expected returns using analysts’ forecasts for target prices to see whether a systematic
expectational error might explain the downward-sloping term structure of equity returns. Mean returns
and three-factor alphas increase in cash flow duration after periods of high investor sentiment, but slope
downward after periods of low investor sentiment in stark contrast to realized returns following period
of high and low investor sentiment. These findings add a cross-sectional dimension to the market-wide
evidence of Greenwood and Shleifer [37] and show that expectational errors vary with investor sentiment.

I also study volatility-managed portfolios following Moreira and Muir [54]. The strategy takes on
less risk when variance was high recently. Volatility management increases the return spread between
high- and low-duration stocks and factor model cannot explain any of the variation in returns across
volatility-managed duration portfolios. Moreira and Muir [54] show leading asset pricing models cannot
explain the returns of volatility-managed portfolios further raising the bar for risk-based explanations to
rationalize the downward-sloping term structure of equity returns.

Impediments to short selling might explain why rational arbitrageurs do not take sufficiently large
short positions in possibly overpriced high-duration stocks. I follow Nagel [55] and use institutional
ownership, the fraction of shares institutions hold, as a proxy for short-sale constraints to test this
hypothesis empirically.> I find evidence consistent with mispricing. The spread in excess returns
is strongest among stocks that are potentially the most short-sale constrained: low-duration stocks
outperform high-duration stocks on average by 1.32% per month in the lowest institutional ownership
class. The difference in returns monotonically decreases in institutional ownership to a statistically
insignificant 0.15% per month for potentially unconstrained stocks. Short-sale constraints only matter
for high-duration stocks, which are potentially overpriced; they do not matter for short-duration stocks.

The results hold for both small and large stocks, but also among value and growth stocks.

3Choi, Jin, and Yan [18] provide empirical evidence consistent with the premise that institutional ownership measures
short-sales constraints. Institutional ownership proxies for the supply of lendable shares. An alternative proxy for short-sale
constraints are shorting fees, which are a function of the supply and demand for shorting or short interest, which proxies
for the demand. I discuss in detail the advantages and disadvantages of the different measures in Section 4.
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My findings complement and extend evidence in van Binsbergen et al. [64] and van Binsbergen,
Hueskes, Koijen, and Vrugt [65], who use dividend futures and strips with maturities of up to 10 and a
sample period of 12 years. Similar to their work, I find high average returns and volatilities at the short
end of the term structure, lower CAPM betas for short duration assets, and the value factor explains only
part of the return difference between low and high duration stocks. I complement their work because my
cross-sectional data allow me to study longer duration assets and a longer sample period. The average
duration at the stock level is 19 years in my sample from 1963 to 2014 and ranges between 6 and 24 years
at the portfolio level.

Exposure to untested risk factors might explain the cross section of stocks sorted on cash flow
duration. Ultimately, variation in the quantity or price of risk is observationally equivalent to variation
in sentiment and institutional ownership is an equilibrium outcome. My findings, however, raise the bar
for novel models to be consistent with the facts I present in this paper and the puzzling findings in van
Binsbergen et al. [64] and van Binsbergen et al. [65]: Why is the risk premium so high for assets with

low duration, even at the very short end of the term structure?

2. Data

Stock return data come from the Center for Research in Security Prices (CRSP) monthly stock
file. I follow standard conventions and restrict my analysis to common stocks of firms incorporated in
the United States trading on NYSE, Amex, or Nasdaq. I exclude financials (6000 < SIC < 7000) and
utilities (4900 < SIC < 5000). To account for the delisting bias in the CRSP database, I investigate the
reason for the stocks’ disappearance. If a company is delisted for cause (delisting codes 400-591) and
has a missing delisting return, I follow the findings in Shumway [60] and assume a return of -30%. In
some cases, CRSP reports delisting returns several months after the security stopped trading. In these
instances, I pro-rate the delisting return over the intervening period as in Cohen, Polk, and Vuolteenaho
[19]. Market equity (ME) is the total market capitalization at the firm level.

Balance sheet data are from the Standard and Poor’s Compustat database. I define book equity (BE)

as total stockholders’ equity plus deferred taxes and investment tax credit (if available) minus the book
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value of preferred stock. Based on availability, I use the redemption value, liquidation value, or par value
(in that order) for the book value of preferred stock. I prefer the shareholders’ equity number as reported
by Compustat. If these data are not available, I calculate shareholders’ equity as the sum of common and
preferred equity. If neither of the two are available, I define shareholders’ equity as the difference between
total assets and total liabilities. I supplement the book-equity data with hand-collected book-equity data
from Moody’s manual used in Davis, Fama, and French [24]. The book-to-market (BM) ratio of year
t is then the book equity for the fiscal year ending in calendar year ¢ — 1 over the market equity as of
December t — 1.

I define the payout ratio (PR) as net payout over net income. Net payout is the sum of ordinary
dividends and net purchases of common and preferred stock. Return on equity (ROE) is the ratio of
income before extraordinary items over lagged book equity. Sales growth (Sales_g) is the percentage
growth rate in net sales. As for the book-to-market ratio, I calculate these numbers for the fiscal year
ending in calendar ¢ — 1. Age is the number of years a firm has been in Compustat. To alleviate a
potential survivorship bias due to backfilling, I require that a firm has at least two years of Compustat
data.

I obtain data on institutional ownership from the Thomson Reuters 13F (TR-13F) database. These
data include quarterly observations on long positions of mutual funds, hedge funds, insurance companies,
banks, trusts, pension funds, and other entities with holdings of more than $100 million of 13F assets. I
calculate the institutional ownership ratio (IOR) by first summing the holdings of all reporting institutions
at the security level and then dividing by the total shares outstanding from CRSP. If a common stock is
on CRSP but not in the TR-13F database, I assign an institutional ownership ratio of 0. I use the CRSP
cumulative adjustment factor to account for stock splits and other distributions between the effective
ownership date and the reporting date. The TR-13F database carries forward institutional reports up to
eight quarters. In calculating the institutional ownership ratio, I only keep the holding data as they first
appear in the database.

Data on analyst forecasts for earnings per share, long-term growth in earnings, price targets, and

realized five-year growth in earnings come from the Institutional Brokers Estimates System (I/B/E/S).
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The five Fama & French factors, the momentum factor, and the one-month Treasury-bill rate come

from the Fama & French data library on Ken French’s webpage.

2.1. Cash Flow Duration

We can interpret the one-period return of any portfolio as the return to a portfolio of cash flows with
different maturities. Hansen, Heaton, and Li [39] estimate a vector autoregression for consumption and
earnings growth and extract dividend growth from book-to-market sorted portfolios to study the long-run
risk of value and growth portfolios. They find that value stocks have higher long-run consumption risk
than growth stocks, similar to findings in Campbell and Vuolteenaho [16].%

Instead of modeling the riskiness of cash flows, Lettau and Wachter [46] directly model the timing of
cash flows to study the risk premium of claims to cash flows with different maturities. They model a cross
section of firms which have different shares of aggregate dividends similar to Santos and Veronesi [58].
Growth firms pay off more of their cash flows in the distant future and have higher cash flow duration
compared to value stocks. The stochastic discount factor in Lettau and Wachter [46] features a priced
shock to aggregate dividends and a shock to discount rates which is not priced. Their model implies that
growth firms covary more with the discount rate shock and value firms have a higher comovement with
the cash flow shock, which can rationalize the value premium we observe in the data.

Both Hansen, Heaton, and Li [39] and Lettau and Wachter [46] study the riskiness and timing of
cash flows through the lens of book-to-market sorted portfolios. These portfolios might not provide a
large spread in duration. Instead, I construct a direct measure of cash flow duration and show that my
results hold both within value and growth stocks (see discussion in Section 4. 4.5).

My empirical strategy closely follows the intuition of Lettau and Wachter [46] in directly modeling
the timing of cash flows. Dur is the implied cash flow duration measure of Dechow, Sloan, and Soliman
[27]. Dechow et al. [27] develop this measure and show that stocks with high cash flow duration have low
returns. They do not study exposure to risk factors, time variation in the slope, or the effect of short-sale
constraints, but instead posit that investors in the stock market have a long holding period horizon.

Dur resembles the traditional Macaulay duration for bonds and hence reflects the weighted average

4See also Bansal, Dittmar, and Lundblad [8]; Parker and Julliard [57]; and Malloy et al. [51].
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time to maturity of cash flows. The ratio of discounted cash flows to price determines the weights:

Sy 8 X CFius/(1+71)°
Py ’

(1)

Dur;; =

where Dur; ; is the duration of firm 7 at the end of fiscal year ¢, C'F; 115 denotes the cash flow at time
t+ s, P;; is the current price, and r is the expected return on equity. The expected return on equity is
constant across both stocks and time. Allowing for firm-specific discount rates ceteris paribus amplifies
cross-sectional differences in the duration measure because high-duration firms tend to have lower returns
on equity (see Panel B of Table 1 and Table 2). Firm-specific discount rates, however, would not change
the ordering, and hence had no effect on my later results. The relative ranking is also insensitive to
changes in the level of 7.5

Contrary to bonds, stocks do not have a well-defined finite maturity, ¢ + 7', and cash flows are not
known in advance.

Therefore, I split the duration formula into a finite detailed forecasting period and an infinite terminal
value and assume the latter is paid out as level perpetuity to deal with the first complication.® This

assumption allows me to write equation (1) as

Dur;; = (2)

Nemt8 X Clus/(L41)* (0 147\ P =30, CFus/(L+7)°
P, r P, '

To tackle the second complication, I assume clean surplus accounting, start from an accounting identity,

and forecast cash flows via forecasting return on equity (ROE), E; 1+s/BV;+s—1, and growth in book

5Variation over time in return on equity r does not affect the cross-sectional ordering which is the main focus of the
paper. We can interpret a constant r for a given sorting year t as the average return on equity over the forecasting horizon.
I discuss robustness checks in Section 3.

6As long as the finite forecasting horizon is sufficiently long to account for extraordinary growth opportunities at the
firm and industry levels, the assumption that cash flows are paid out as level annuity has no impact on my results. A
potentially terminal growth rate would be constant and therefore had no impact on my cross-sectional ordering.
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I model returns on equity and growth in equity as autoregressive processes based on recent findings in
the financial statement analysis literature (see Dechow et al. [27]). I estimate autoregressive parameters
using the pooled CRPS—Compustat universe and assume ROF mean reverts to the average cost of equity
(Nissim and Penman [56]). Nissim and Penman [56] also show that past sales growth is a better predictor
of future growth in book equity than past growth in book equity. I assume that growth in book equity
mean reverts to the average growth rate of the economy with a coefficient of mean reversion equal to
average historical mean reversion in sales growth.

The book-to-market ratio and cash flow duration are often used interchangeably. A linear relationship
between the book-to-market ratio and duration exists under the assumptions that ROE immediately mean
reverts and that no growth occurs in the book value of equity. I will later show that my measure of cash
flow duration contains information over and above the book-to-market ratio.

ROE has an AR(1) coefficient of 0.41 and BV of 0.24. I assume a discount rate r of 0.12, a
steady-state average cost of equity of 0.12, an average long-run nominal growth rate of 0.06, and a
detailed forecasting period of 15 years.” All my findings are robust to reasonable permutations of these
values and to a pre-estimation of these parameters and out-of-sample portfolio sorts (see discussion in
Section 3).

My sample period is July 1963 until June 2014. The sample is restricted from July 1981 until June
2014, when I make use of the institutional ownership data; July 1982 to June 2009, when I employ
I/B/E/S data on earnings forecasts, realized five year growth, and long term growth forecast; and July

2001 to June 2014, when I employ I/B/E/S forecasts on price targets. To minimize the impact of outliers,

"Variation in expected inflation could affect the expectations about the long-run nominal growth rate of the economy,
but should also affect the nominal discount rate. As stocks are claims on real assets, changes in inflation expectations
should not affect the value of the firm. Table 5 reports results for five subsamples of ten years each. Return differences
between high- and low-duration stocks are similar across different subsamples.
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I winsorize all variables at the 1% and 99% levels.

2.2. Descriptive Statistics

Table 1 reports summary statistics in Panel A and cross-sectional correlations for various firm
characteristics and return predictors in Panel B. T calculate all statistics annually and then average
over time.

The average payoff horizon implied by stock prices is about nineteen years. An average standard
deviation of five years hints at substantial cross-sectional heterogeneity in this variable. Institutions hold
about 40% of all shares during my sample period, and the average firm size is $2.1 billion.

Panel B shows that duration is strongly negatively correlated with book-to-market.® In addition,
high cash flow duration is associated with low payout rates, return-on-equity, and firm age, but high
growth in sales. No linear association exists between duration and institutional ownership or size. The
institutional ownership ratio is strongly positively correlated with size.

Low-duration stocks tend to be industrial and manufacturing companies, whereas high-duration
stocks were mainly in the software and internet sector in the 1990s and the bio-sciences sector in the

2000s. Table A.1 in the online appendix reports five low- and high-duration firms in 1996 and 2004.

3. Duration and the Term Structure of Equity Returns

3.1. Portfolios Sorted on Duration

At the end of June each year ¢ from 1963 to 2013, I sort stocks into 10 deciles based on duration for
the fiscal year ending in calendar year ¢t — 1. I rebalance portfolios on an annual basis and weight returns
within portfolio equally.” Figure 1 plots the time-series average annual portfolio return as a function
of the average median portfolio duration. This figure exhibits a negative relationship between duration
and holding-period return: low-duration stocks in portfolio 1 have, on average, a one-year holding-period
return of 25%. The high-duration stocks in the last basket, on the contrary, earn less than 10% per

annuin.

8Table 12 shows that my findings continue to hold within both value and growth stocks, indicating that duration has
information over and above book-to-market.
9The online appendix reports all results for value-weighted returns.
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I regress excess returns at the portfolio level on various risk factors to test whether traditional risk

factors can explain the downward-sloping term structure of equity returns,
Rig=ai+ Y BisXist+eir, (5)
S

where R;; is excess return of portfolio ¢ at time ¢, o; is a model-specific pricing error, and 3; s is the
time-series loading of returns on risk factor s, X; 5, such as size.

Panel A of Table 2 presents monthly mean excess returns, OLS regression coefficients, and pricing
errors for the CAPM with standard errors in parentheses for equally weighted portfolio returns. We
see in the first line of the table that excess returns monotonically decrease in cash flow duration. In
contrast to the negative relationship for returns, duration is strongly positively related to CAPM betas.
High-duration stocks have a CAPM beta of 1.41 compared to low-duration stocks, which have an exposure
to the market of only 1.05. Decreasing returns and increasing exposure to the market result in a monotonic
negative relationship between duration and pricing errors. A strategy going long low-duration stocks and
shorting high-duration stocks (D1-D10 in the following) leads to a statistically significant excess return
of 1.29% per month.

Panel B reports monthly Sharpe ratios for the duration-sorted portfolios. The hedge portfolio going
long low-duration stocks and shorting high-duration stocks has a monthly Sharpe ratio of 0.22 which
compares favorably to the monthly Sharpe ratios of the Fama & French five factors, which have monthly
Sharpe ratios of 0.11 (market), 0.09 (size), 0.13 (value), 0.12 (profitability), and 0.16 (investment) during
my sample period.

Panel C contains results for value-weighted returns. Size and magnitude of return premia
are economically and statistically similar to the equally-weighted returns. The similarity between
equally-weighted and value-weighted returns is expected as size and duration are almost uncorrelated
(see Table 1).

Panel D shows that delisting returns are not driving my results. If I do not account for delisting
returns, the long-short portfolio return is 1.03% per month compared to the baseline of 1.10% per month.

The CAPM has little explanatory power in the modern sample period (see, e.g., Campbell and

10
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Vuolteenaho [16]).1° Table 3 reports alphas for the Fama & French three-factor model, the three-factor
model augmented with a momentum factor, and the Fama & French five-factor model (Fama and French
[32]). The Fama & French three-factor alpha of the D1-D10 strategy is 0.84% per month, the four-factor
alpha is 0.66% per month, and the five-factor alpha is still a highly statistically significant 0.48% per
month. I report factor loadings in the online appendix to conserve space (see Table A.7 to Table A.9).
Stocks with high cash flow duration tend to have similar loadings on the market, size (SMB), and
momentum as low-duration stocks, but they have lower loadings on value (HM L), profitability (RMW),

and investment (CMA).

3.2. Sensitivity and Subsample Analysis

The duration measure I present in Section 2 depends on assumptions regarding the persistence in
ROE and sales growth, the long-run growth rate in sales and ROE, the discount rate, and the detailed
forecasting horizon. Figure 2 reports excess returns of a long-short portfolio for 11 different values of
each parameter. Specifically, the discount rate ranges between 0.07 and 0.17 (baseline 0.12), the detailed
forecast horizon between 10 and 20 years (baseline 15), the sales growth persistence between 0.09 and
0.36 (baseline 0.2411), the ROE persistence between 0.15 and 0.65 (baseline 0.4067), the steady-state
growth rate in sales between 0.01 and 0.11 (baseline 0.06), and the steady-state growth rate in ROE
between 0.07 and 0.17 (baseline 0.12).

The red line in each panel shows the excess return for the baseline parameter values. We see in the
top panels of Figure 2 that assumptions regarding the discount rate or the detailed forecasting horizon
barely affect the slope of the term structure of equity returns.

In the middle panels, we see moving from a sales growth persistence of 0.09 to a persistence of 0.36
increases the cross-sectional returns premium from 1.01% to 1.24% per month, whereas increasing the
persistence in ROE lowers the return premium from 1.30% to 0.62%.

In the bottom panels, we see the cross-sectional return premium is most sensitive to extreme

assumptions regarding the long-run sales growth and ROE. Increasing the long-run nominal growth
p g g g g g g g

100ne exception is the cross section of stocks sorted on price stickiness (see Weber [68] and Gorodnichenko and Weber
[36]). Price stickiness and cash flow duration are uncorrelated in my sample.

11
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rate of the economy from a baseline of 6% to 11% cuts the duration premium in half. Decreasing the
long-run ROE from 12% to 7% instead lowers the excess return by a similar amount.

Table 4 reports excess returns at the portfolio level for economically reasonable variations of
parameter values. Overall, over a wide range of parameter values, we find an economically large and
statistically significant downward-sloping term structure of equity returns. The duration premium seems
a pervasive feature of the data which alleviates concerns of estimation uncertainty driving the results.

So far, I have used full sample estimates for the autoregressive parameters of the cash flow model.
The evidence so far indicates the downward-sloping term structure of equity returns is a robust feature
of the data and reasonable parameter variations have little impact on the results. To make sure one
can indeed trade on the duration sorts, row (12) of Table 4 reports excess returns for an out-of-sample
exercise. Specifically, I first estimate parameters from 1963 until 1982, use these updated parameters to
calculate duration at the firm level, and then sort stocks into portfolios from 1983 until the end of my
sample. Also in this out-of-sample exercise, we see a pronounced downward-sloping term structure of
equity returns with low-duration stocks earning an average excess return of 1.21% per month higher than

high-duration stocks.

3.3. Time Variation

The predictive power of many return characteristics varies over time. Recent examples are the
disappearance of the size premium or the momentum crash (see Daniel and Moskowitz [23] and Freyberger,
Neuhierl, and Weber [34]).

Table 5 reports average monthly excess returns at the portfolio level decade by decade. Across
decades, we see an average monthly duration premium of more than 1% per month. The only exception
is the very first decade from 1963 to 1973, during which the difference in returns between low- and high-
duration stocks is merely 0.69% per month, which is still economically large and statistically significant.

The term structure of interest rates often inverts during adverse macroeconomic periods. Ait-Sahalia,
Karaman, and Mancini [2] show that the term structure of risk premia is downward-sloping during
recessions, but flat or upward-sloping during normal times. Figure 3 is a time series plot of annual excess

returns for the low- minus high-duration portfolio (blue line) and the market excess return (red dash-

12
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dotted line). Both excess returns show substantial variation over time. During stock market downturns
in the earlier part of the sample up to 2001, we also see in the cross section of equity returns a more
pronounced downward-sloping pattern resulting in a large duration premium. During the recent financial
crisis, instead, low-duration stocks fell more than high-duration stocks, and we observe an upward-sloping
term structure of equity returns and a negative duration premium. The two time series have a negative
correlation of -29.17%, which increases in absolute value to -36.33% when the sample ends in June 2007.

There is substantial variation over time in the duration premium. Over longer periods, such as
decades, there is a robustly positive downward-sloping term structure of equity returns. The downward
slope was steepest during times of low market returns in the earlier part of the sample, but we observe
an upward-sloping term structure during the onset of the recent financial crisis. The market return fell

sharply, as did the duration premium.

3.4. Volatility-Managed Duration Portfolios

Moreira and Muir [54] create volatility managed portfolios and show they earn large alphas across
several leading asset pricing models. Specifically, they scale returns by lagged realized variance. The
strategy takes on less risk when variance was high recently. They find large alphas when they regress the
scaled factor on the original factor or several factors raising the bar for risk-based explanations. Their
results indicate increases in Sharpe ratios relative to the original factor and an expansion of the mean-
variance frontier. Moreira and Muir [54] only focus on scaled factors but did not study the cross-sectional
implications of volatility management.

Table 6 reports mean returns and alphas relative to several factor models for volatility-managed
duration portfolios.!! We see that volatility managed duration portfolios imply a downward-sloping term
structure of equity returns with a monthly return difference between high- and low-duration portfolios of
1.46% per month, which is even larger than the excess return for unscaled portfolios. When we correct
for exposure to market risk, the long-short excess return increases to 1.58% per month.

Interestingly, controlling for the three Fama & French factors, the three-factor model augmented

with momentum or the five Fama & French factors has no impact on the return spread at all. Excess

1T thank an anonymous referee for suggesting this analysis.

13
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returns are 1.31%, 1.26%, and 1.25%, which stands in contrast to the unscaled duration portfolios in
Table 3.

Moreira and Muir [54] show leading asset pricing models such as the habit formation model of
Campbell and Cochrane [15], the long run risk model of Bansal and Yaron [9], and the intermediary-based
asset pricing models such as He and Krishnamurthy [40] cannot explain the returns of volatility managed
portfolios, further raising the bar for risk-based explanations to rationalize the downward-sloping term

structure of equity returns.

3.5. Variation with Investor Sentiment

The results so far show that exposure to traditional risk factors does not suffice to explain the lower
returns of high-duration stocks compared to low-duration stocks. I now investigate a potential mispricing
explanation for this finding. I present Fama & French three-factor adjusted monthly excess returns
following periods of high and low investor sentiment. Stambaugh et al. [62] argue that anomalies should
be stronger following periods of high investor sentiment if mispricing is at the root of the anomaly.'? In
periods of high investor sentiment, the views of investors about the prospects of many stocks could be
overly optimistic, leading to temporal overpricing. This effect should be strongest for stocks that are
hard to value. A positive return to the D1-D10 strategy should be larger after periods of overpricing and
be mainly attributable to the short leg.!3

The mean level of the sentiment index of Baker and Wurgler [7] determines periods of high and low
investor sentiment. Following Stambaugh et al. [62], I define a high-sentiment month as one in which the
sentiment index was above the mean value in the previous month.

Table 7 presents Fama & French-adjusted excess returns following periods of high and low investor
sentiment in Panel A. The benchmark-adjusted excess returns conditional on high and low sentiment are

the estimates of ag and «ay, in the following equation:

Ry = oy gdue + o 1dr e + BrvrarkeeMarket; + BsySMBy + By HML, + € 4, (6)

12Stambaugh, Yu, and Yuan [63] show that investor sentiment and arbitrage asymmetry can also explain the idiosyncratic
volatility puzzle (see Ang, Hodrick, Xing, and Zhang [5]).

13High-duration firms tend to be younger firms with negative payout ratios and returns on equity, but historically strong
growth in sales, and are therefore potentially difficult to value (see Table 1).
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where dp+ and dy ¢ are dummies indicating high- and low-investor-sentiment months.

A strong negative relationship exists between duration and Fama & French-adjusted excess returns
in high-sentiment months: the D1-D10 strategy earns a highly statistically significant abnormal return
of 1.32% per month. Looking at the numbers for the individual portfolios, we see almost 90% of this
abnormal return is due to the large negative risk-adjusted return for the high-duration portfolio. The
profitability of the D1-D10 strategy is reduced by a factor of 3 to 0.46% in low-sentiment months.

Comparing the results within portfolios across high- and low-sentiment months indicates high-
duration stocks could be prone to overpricing in periods of high investor sentiment. High-duration
stocks earn negative risk-adjusted returns after periods of high sentiment. No abnormal returns occur in
either direction following periods of low sentiment for high-duration stocks.

Panel B of Table 7 measures the relationship of changes in the sentiment index and abnormal portfolio
returns. I run separate time-series regressions for each of the 10 portfolios of Fama & French-adjusted
returns on changes in the sentiment index. I find that low- and intermediate-duration portfolios show
no significant relationship, whereas high-duration portfolios load strongly on changes in the sentiment

index. This evidence lends further support to temporary overpricing of high-duration stocks.

3.6. Analyst Expectations: Earnings Forecasts

Table 8 reports historical cash-flow fundamentals and analyst forecasts.!* Panel A presents the
evolution of the average portfolio long-term earnings growth (LTG) forecast from June of year ¢ until
June of year t + 4. LTG is a forecast of the growth rate in earnings per share before extraordinary
items over the next three to five years. LTG for year ¢ increases monotonically in duration from 13% for
low-duration stocks to about 26% for portfolio D10. This forecast remains fairly stable for low-duration
stocks as we look at years ¢t + 1 until £ +4. On the contrary, for high duration-stocks, LTG falls by 7%
5

over the next four years.!

The drop in expected long-term growth of high-duration stocks could be due to overly optimistic

14 Analysts mainly cover large companies, and therefore the following results might not be representative for the universe
of CRPS/Compustat stocks considered so far. In untabulated results, I also find a downward-sloping term structure of
equity returns for the subset of IBES firms.

151 report results for all firms with non-missing LTG forecasts for all periods. Results are unchanged if I look at all firms
with non-missing forecasts at any point in time.
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initial forecasts or mean reversion in earnings. To discriminate between these two explanations, I report
realized five-year growth in earnings between years t — 6 to ¢ — 1 and ¢ to ¢ + 5 in Panel B. For the pre-
portfolio-formation period, we see again a strong positive association between realized five-year growth in
earnings and duration. Low-duration stocks grow on average by 7%, whereas high-duration stocks grow by
31%. This difference in growth rates disappears over the following five years; both high- and low-duration
stocks grow at an annual rate of roughly 10% per annum. This finding hints at an extrapolation bias
in analyst forecasts for the long-term growth prospects of high-duration firms and further indicates that
market participants are overly optimistic in their perceptions of the prospects of high-duration stocks.
Panel C corroborates this finding looking at three different measures of standardized earnings
surprises following Livnat and Mendenhall [48].'¢ SUFE1 uses a rolling seasonal random walk model
for expected earnings, SUFE?2 excludes special items, and SUFE3 uses IBES-reported analyst forecasts
and actuals. Stocks with low cash flow duration have a positive median earnings surprise across all
three measures. High-duration stocks, on the other hand, have negative or 0 median earnings surprises.
Research in accounting associates earnings that just meet analyst forecasts with earnings management

(see Skinner and Sloan [61] and Burgstahler and Eames [14]).

3.7. Analyst Expectations: Implied Return Forecasts

Earnings forecasts and forecasts for long-term growth in earnings are central ingredients for my
duration model in Section 2. My empirical analysis, however, focuses on returns of portfolios sorted on
duration. A direct way to see whether errors in expectations might be at the core of the downward-sloping
term structure of equity returns is to look at return expectations. I follow Asness et al. [6] and create
implied expected returns using analyst target prices. Target prices are an analyst’s forecast for the stock
price one year into the future.

Panel A of Table 9 reports consensus price targets scaled by book value of equity and price targets
scaled by the current price minus 1, that is, implied return forecasts. Similar to Asness et al. [6] for high-
quality stocks, I find that analysts forecast higher future prices relative to book value for high-duration

stocks. The results for target prices scaled by book value is consistent with the notion that high-duration

16See also Birru [12]. I thank Justin Birru for suggesting this test.
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stocks warrant higher prices.

However, analysts’ implied return forecasts do not vary with my measure of cash-flow duration.
Analysts forecast an average expected return of 16% during my sample period for high- and low-duration
stocks. The evidence for price target implied returns is inconsistent with the lower ex-post realized returns
for high-duration stocks, similar to findings in Asness et al. [6].

Panels B and C study the variation of mean target price implied returns and Fama & French three-
factor alphas of these implied returns with investor sentiment to see whether a systematic expectational
error exists. Greenwood and Shleifer [37] find across six datasets that investors’ return expectations are
positively correlated with past returns and the level of the stock market, but negatively correlated with
model-based expected returns inconsistent with rational expectations. We see both mean returns and
three-factor alphas are upward-sloping after periods of high investor sentiment, but downward-sloping
after periods of low investor sentiment. The results for analysts’ return forecasts are in stark contrast
to realized returns following periods of high investor sentiment (see Table 7). The evidence adds a
cross-sectional dimension to the market-wide evidence of Greenwood and Shleifer [37] and shows that

expectational errors vary with investor sentiment.

4. Short-Sale Constraints and the Term Structure of Equity Returns

The previous section illustrates that overpricing could be at the core of a downward-sloping term
structure of equity returns. For overpricing to persist temporarily, however, rational arbitrageurs have
to be restrained from taking sufficiently large short positions to correct the mispricing (see Miller [53]).

In this section, I investigate whether the low returns of high-duration stocks are concentrated among
short-sale-constrained stocks as proxied by low institutional ownership. I first verbally describe the
testable implications. I then motivate institutional ownership as a proxy for short-sale constraints, and
analyze the interplay of duration and short-sale constraints. I close this section by briefly discussing the
robustness of my results.

4.1. Hypotheses

Hypothesis 1. The positive abnormal return of going long low-duration stocks and short high-duration
stocks (D1-D5 in the following) should be contained in portfolios with low institutional
ownership.
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Hypothesis 1 is a direct implication of the Miller [53] theory. Divergence of opinion about the future
prospects of difficult-to-value, high-duration stocks paired with short-sale constraints leads first to
overpricing and then to low returns once the mispricing is corrected. If the downward-sloping term
structure of equity returns is due to mispricing, the negative relationship between duration and returns

should become weaker with less binding short-sale constraints.

Hypothesis 2. High-duration portfolios should drive the differences in returns of the D1-D5 strategy
across categories of institutional ownership.

Hypothesis 2 follows from the fact that short-sale constraints allow for overpricing, but not for
underpricing. If a specific stock is underpriced, sophisticated investors can take sufficiently large long
positions independent of short-sale constraints. Furthermore, short-duration stocks pay off most of their
cash flows in the near-term future, have high returns on equity and low growth in sales, and are therefore

unlikely candidates for overpricing.

4.2. Institutional Ownership and Short-Sale Constraints

Institutional and cultural considerations potentially restrict short-sale activities of institutional
investors. Almazan, Brown, Carlson, and Chapman [3] report that charters restrict about 70% of mutual
funds to pursue any short-selling activities, and only 2% actually do sell short. Restricted institutions
also do not synthetically engineer short positions. Koski and Pontiff [43] report that only 21% of equity
mutual funds make use of any derivative instruments. Therefore, the only possibility for institutions
to express negative opinions about the outlook of specific stocks is to reduce existing long positions.
Once institutions have sold their positions completely, they have to sit on the sidelines and their negative
opinions are no longer reflected in market prices. A direct implication of these arguments is that arbitrage
capital increases in institutional ownership.

Contrary to the centralized market for shorting NYSE stocks in the early 20" century, nowadays
short sellers have to search for a stock lender in opaque shorting markets. A lower level of stock loan
supply therefore implies tighter short-sale constraints due to higher search cost (see Duffie, Garleanu, and
Pedersen [30]). D’Avolio [25] shows that institutional ownership is the most important cross-sectional
determinant of stock loan supply. He also reports that custody banks that engage in stock lending on

behalf of their institutional clients are the most reliable stock lenders, whereas discount brokers are the
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least dependable.

Short sellers could also have a preference for borrowing stocks from institutional owners. Dechow,
Hutton, Meulbroek, and Sloan [26] highlight that short squeezes, the recall of stock loans by lenders, are
less likely for stocks with high institutional ownership. In addition, transaction and borrowing costs also
decrease in institutional ownership.

These arguments indicate that short-sale constraints are tighter and the cost of shorting is higher
for stocks with low institutional ownership.

Institutional ownership is of course an endogenous variable. Institutional ownership has increased
substantially over my sample period which, ceteris paribus, should have increased the stock loan supply
and lowered short-selling costs. ETFs and index funds drove a large part of the increase in institutional
ownership in recent years. My cross-sectional prediction should continue to hold, however, as cash flow
duration and index inclusion are almost orthogonal. These passive institutions also just replicate an index
and are therefore not actively trading against potential mispricings of stocks.

Stock-lending fees are an alternative measure for short-sale constraints (see Drechsler and Drechsler
[29]). Equity lending data are, however, not available before 2004, as opposed to data on institutional
ownership, which start in 1980 and Markit makes available to researchers only indicative fee data rather

than the actual fee data Drechsler and Drechsler [29] use.

4.8. Descriptive Statistics

Table 1 illustrates that institutional ownership and size are strongly positively correlated. Many
return anomalies are stronger within smaller stocks, potentially because of lower liquidity and higher
transaction costs (Griffin and Lemmon [38] and Israel and Moskowitz [41]). I follow Nagel [55] to purify
my proxy for short-sale constraints from confounding size effects, and sort on residual institutional
ownership.!” In each sorting year, I run a cross-sectional regression of logit-transformed institutional

ownership on a constant, the natural logarithm of size, log(M E), as well as log size squared and use the

"Wang [67] and Stambaugh et al. [63], among many other papers, also use residual institutional ownership as a proxy
for short-sale constraints.
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residual, RIOR;;, of this regression as my sorting variable:

IOR;;

1 P
1" 10R,,

= a+ f1log(ME) + f2(log(ME))* + RIOR;:. (7)

I replace institutional ownership ratios below 0.0001 and above 0.9999 with these threshold values. In
addition, I also delete the 20% smallest stocks from my sample.'8

Table A.2 provides time-series averages of annual cross-sectional means of firm characteristics for
the 25 portfolios sorted on duration and residual institutional ownership. At the end of June each year ¢
from 1981 to 2013, I sort all common stocks listed on NYSE, AMEX, and NASDAQ above the 20% size
percentile into quintiles based on duration for all firms with fiscal years ending in calendar year ¢ — 1.
I intersect these quintiles with an independent sort on residual institutional ownership as of December
t — 1. Using a six-month time lag for institutional ownership ensures that short-term outperformance of
institutional trades does not drive my results (see Chen et al. [17]).

Panel A shows that low-duration stocks in portfolio D1 have on average a duration of about 11 years,
whereas high-duration firms have an average duration of roughly 25 years. Duration within duration
sorts, on the other hand, is constant across residual institutional ownership classes. Panel B captures
the negative correlation between duration and book-to-market, and suggests that institutions tend to
hold stocks with higher book-to-market ratios. Panel C verifies that institutional ownership is quite
homogeneous within the residual institutional ownership category, but varies substantially with residual
institutional ownership. According to Panels D and E, high-duration stocks have lower or even negative
payout ratios and returns on equity, whereas no strong relationship with residual institutional ownership
exists. Across portfolios of residual institutional ownership, high-duration stocks have higher sales growth
and tend to be younger than low-duration stocks (Panels F and G). Sales growth and the number of years
a firm has been on Compustat is fairly stable within portfolios of the same duration. As for size in Panel

G, I find an inverse U-shaped relationship with residual institutional ownership similar to Nagel [55].

18 Jones and Lamont [42] point out that controlling for confounding size effect can be crucial to disentangling the cost of
short selling from size effects. Excluding the quintile of the smallest stocks also ensures my findings are not driven by the
stock-picking skills of institutions. Lewellen [47] shows that institutions in the aggregate have little stock-picking skills, and
institutional ownership has no predictive power for returns. For micro caps, however, he finds a quarterly abnormal return
of 0.57%.
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However, compared to the variation of size in the CRSP universe, the variation of size across sorts on
residual ownership is negligible. The sorting on residual ownership is therefore successful in engineering
variation in my short-sale-constraints proxy, independent of size.

Overall, the double sorting generates portfolios that are fairly similar across residual institutional
ownership portfolios, whereas they exhibit large variation across duration categories. High-duration
stocks tend to have characteristics that Baker and Wurgler [7] and Griffin and Lemmon [38] associate
with speculative, hard-to-value stocks that are prone to divergence of opinion. Daniel et al. [22] draw
on the insights from the psychology literature (see, e.g., Einhorn [31]) and argue mispricing should be
stronger for stocks requiring more judgement in valuing them and for which feedback on this evaluation
is ambiguous in the short run. They mention as an example stocks for which the bulk of cash flows
is expected to be paid out far ahead in the future. In the next subsection, I test whether short-sale
constraints keep smart money out of the market so that market prices temporarily reflect only the
opinions of the most optimistic investors, leading first to overpricing and then to negative abnormal

returns once this overpricing is corrected.

4.4. Effect of Short-Sale Constraints on the Term Structure of Equity Returns

Table 10 reports monthly mean excess returns for the 25 portfolios. We see a pronounced downward-
sloping term structure of equity returns for stocks with low residual institutional ownership, which are
potentially the most short sale constrained. Low-duration stocks earn an excess return of 1.02% per
month. The return decreases monotonically in duration. High-duration stocks earn an excess return of
-0.30% per month. The spread in excess returns for the two extreme-duration portfolios is 1.32% per
month and highly statistically significant.™

Focusing on the long-short portfolio in the last column, we see excess returns decrease monotonically
in residual institutional ownership. For stocks that are potentially the least short-sale constrained,

the long-short portfolio has a statistically insignificant excess return of 0.15% per month, confirming

Hypothesis 1. The difference in returns across residual institutional ownership portfolios of more than

19The results in Table 10 do not directly map into the results of Table 2 as stocks have to be above the 20% size percentile
and the sample starts in 1981 rather than 1963.
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1% per month comes entirely from variation in returns for high-duration stocks. Excess returns increase
from -0.30% to 0.94% from low to high residual institutional ownership, as predicted by Hypothesis 2.
Low-duration stocks, on the other hand, exhibit no variation with the proxy of short-sale constraints.
Institutional ownership only matters for stocks that are potentially prone to differences in opinion.
A strategy going long the low-residual institutional ownership portfolio and short the high-residual
institutional ownership portfolio (I1 - I5) earns an insignificant excess return of -0.08% for stocks with
low cash flow duration. This spread decreases monotonically to a highly significant -1.24% per month
for high-duration stocks. This finding is in line with the prediction of the Miller [53] theory. Differences
in opinion paired with short-sale constraints lead to temporal overpricing. High-duration, short-sale
constrained stocks earn low returns once the overpricing is corrected. The data do not back the alternative
hypothesis that institutional ownership reflects smart money. Returns increase in residual institutional
ownership only for stocks within the highest duration categories.?’

Stocks with similar duration but different degrees of residual institutional ownership have similar
fundamentals (see Table A.2). Therefore, it is unlikely that specific investment styles or superior analysis
and information of institutions drive the heterogeneous effect of institutional ownership across duration
categories. Nevertheless, I correct for the portfolios’ exposure to risk in the following to rule out
covariances with risk factors explain the pattern in excess returns presented in Table 10.2

Correcting for market exposure does not materially change any of the previous findings for excess
returns. Table A.3 in the online appendix shows that the D1-D5 strategy earns a risk-adjusted excess
return of 1.61% per month for stocks with low institutional ownership. This differential decreases to a
statistically insignificant 0.40% for stocks that are potentially the least short sale constrained.

The CAPM has little explanatory power after 1963. Adjusting for exposure to the three Fama &
French risk factors has no significant impact on pricing errors. We see in Table A.4 in the online appendix

that the abnormal excess returns of the long-short portfolio decrease monotonically in institutional

20 Another alternative is that short-sale constraints are also more binding for high-duration stocks. Diether, Lee, and
Werner [28], however, show that short-selling activity is higher for growth stocks.

21Lewellen [47] shows that even though institutions as a whole have no stock-picking skills for large stocks, different
types of institutions have modest ability compared to the CAPM. Controlling for book-to-market and momentum, however,
subsumes this effect.
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ownership, resulting in a spread across institutional ownership categories of 1.22% per month. This
spread is even slightly larger than the spread in raw or CAPM-adjusted excess returns.?? Adjusting
as well for momentum reduces pricing errors for high-duration stocks, while having minor impacts for
other categories. The D1-D5 abnormal return is reduced to a highly significant 0.94% per month within
the class of low residual institutional ownership stocks. For the least short-sale-constrained stocks, this
differential abnormal return is -0.10% per month and statistically indistinguishable from zero (see Table
A5 in the online appendix). Table A.6 in the online appendix reports five-factor alphas. The difference
in alphas of the long-short portfolios between high- and low-duration stocks is again more than 1% per
month and highly statistically significant.

Tables A.15 to A.19 report the factor loadings for the 25 portfolios. CAPM betas increase from
about 1 for low-duration stocks to about 1.45 for high-duration stocks. This pattern is independent
of institutional ownership. For the Fama & French three-factor model, high-duration stocks have
higher exposure to market risk and load stronger on size (SM B), but show less common variation with
value (HMUL). Again, factor loadings are remarkably similar across categories of residual institutional
ownership. High-duration stocks also tend to load more negatively on momentum. The difference in
exposure to market risk and size (SM B) for high- versus low-duration stocks vanishes for the five-factor
model. High-duration stocks tend to load more negatively on value (HML), profitability (RMW), and
investment (CTW A).

My results are consistent with a mispricing explanation for the negative cross-sectional relationship
between cash flow duration and stock returns in the cross section: the interplay between short-sale
constraints and differences in opinion is what seems responsible for a large part of the empirical regularity
that high-duration stocks earn lower returns compared to low-duration stocks. Exposure to untested risk
factors might, however, explain the cross section of stocks sorted on cash flow duration. Independent of
my findings, the puzzle of van Binsbergen et al. [64] and van Binsbergen et al. [65] remains: Why do very

short-term assets have such a high risk premium?

22Nevertheless, differences in mean excess returns compared to differences in factor loadings largely drive the effect.
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4.5. Robustness

I perform several robustness checks to corroborate my previous results and distinguish them from
findings in the literature. Table 11 contains Fama-French-adjusted pricing errors conditional on size. I
first sort all stocks into two bins based on market capitalization. Within each size bin, I then sort firms
into tertiles based on duration, which I then intersect with an independent sort on residual institutional
ownership. Panel I reports Fama-French alphas for small stocks, whereas Panel II contains alphas for
large stocks. For both small and large stocks, we see a pronounced downward-sloping term structure
of equity returns for the lowest residual institutional ownership portfolios. The differential in abnormal
returns between high- and low-duration stocks is 1.45% per month for small stocks and 0.72% for large
stocks. This differential abnormal return again decreases in residual institutional ownership, leaving a
highly significant spread of 1.52% between high- and low-residual institutional ownership categories for
small stocks and 0.52% for large stocks.

Table 12 reports results for a similar exercise with book-to-market as a conditioning variable. The
previous findings hold both for growth stocks in Panel I and value stocks in Panel II. A negative relation
between duration and returns only exists for the most constrained portfolios.

The online appendix also contains all portfolio returns for value-weighted portfolio returns. Results

are similar to the equally weighted returns discussed in the main body of the paper.

5. Conclusion

I construct a measure of cash flow duration at the firm level using financial statement data. Portfolios
of stocks sorted into deciles based on the measure of cash flow duration exhibit a spread in returns between
low- and high-duration stocks of more than 1% per month. Low-duration stocks have a monthly mean
excess return of 1.45%, whereas high-duration stocks earn 0.32% per month. Exposure to classical risk
factors cannot explain this pattern in returns. A portfolio long low-duration stocks and short high-
duration stocks earns a statistically significant five-factor alpha of 0.48% per month. The return of this
arbitrage portfolio varies substantially with investor sentiment. It is three times higher after periods of

high investor sentiment.
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The variation in the return differential with investor sentiment indicates that mispricing could explain
the downward-sloping term structure of equity returns. I study the earnings expectations of market
participants and find that (a) analysts have overly optimistic growth forecasts in fundamentals for high-
duration stocks, which they adjust downwards over time; (b) analysts extrapolate from past earnings
growth into the future; and (c) high-duration stocks have negative earnings surprises and seem to engage
in earnings management.

Earnings expectations are central ingredients for my proxy of cash flow duration, but my empirical
analysis focuses on returns of portfolios sorted on duration. I follow Asness et al. [6] and study analysts’
price targets and show that (a) analysts assign higher prices to high-duration stocks and (b) target-price-
implied returns do not vary with cash flow duration, but (c) analysts’ forecasts for expected returns are
upward sloping after periods of high investor sentiment and downward sloping after periods of low investor
sentiment, in sharp contrast to ex-post realized returns. The evidence adds a cross-sectional dimension to
the market-wide evidence of Greenwood and Shleifer [37] and shows that expectational errors vary with
investor sentiment and could explain parts of the downward-sloping term structure of equity returns.

Mispricing can only persist in the presence of limits to arbitrage. I provide evidence that the interplay
between differences of opinion and short-sale constraints drives my results. Within short-sale-constrained
stocks, I find a statistically and economically large spread in excess returns between high- and low-duration
stocks of more than 1.32% per month. On the contrary, no difference in returns occurs across duration
categories for unconstrained stocks, consistent with models of rare disaster (Barro [10] and Gabaix [35]).

In line with my proposed explanation for the empirical facts, returns do not vary with short-sale
constraints for short-duration stocks. Any variation in returns is driven by high-duration portfolios, which
exhibit a spread in excess returns across categories of short-sale constraints of more than 1% per month
without differing in firm characteristics or exposure to risk factors.

Although correcting for standard risk factors has no impact on any of these conclusions, exposure
to other risk factors might still explain the negative relation between cash flow duration and returns.
Variation in the quantity or price of risk is observationally equivalent to variation in investor sentiment.

My findings complement and extend evidence in van Binsbergen et al. [64] and van Binsbergen,
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Hueskes, Koijen, and Vrugt [65]. These papers use clean measures of duration, but the dividend strips
and futures data they use limit their analysis to a short sample and assets with duration of only up to

10 years. Using information in the cross section of stock returns, I am able to study a large time series

so and assets with duration of more than 25 years.
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Figure 1: Average Term Structure of Equity
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This figure plots the time series average annual portfolio return as a function of the average median portfolio cash flow
duration. I sort all common stocks listed on NYSE, AMEX, and NASDAQ at the end of June each year t from 1963
to 2013 into deciles based on duration for all firms with fiscal years ending in year t-1. I weight returns equally and
include delisting returns. If a firm is delisted for cause (delisting code between 400 and 591) and has missing delisting
return, I assume a delisting return of -30% following Shumway [60]. Financial statement data come from Compustat.
For missing Compustat book equity values, I use the Moody’s book equity information collected by Davis et al. [24].
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Figure 2: Sensitivity Analysis
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This figure plots monthly long-short excess returns for variations in the parameter values I use to construct cash flow
duration at the firm level (see equation (2)). I sort all common stocks listed on NYSE, AMEX, and NASDAQ at the end
of June each year t from 1963 to 2013 into deciles based on duration for all firms with fiscal years ending in year t-1. I
weight returns equally and include delisting returns. If a firm is delisted for cause (delisting code between 400 and 591)
and has missing delisting return, I assume a delisting return of -30% following Shumway [60]. Financial statement
data come from Compustat. For missing Compustat book equity values, I use the Moody’s book equity information

collected by Davis

et al. [24].
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Figure 3: Time Series of Returns
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This figure plots annual long-short excess returns based on 10 cash flow duration sorted portfolios (blue line) and the
market excess return (red dash-dotted line). I sort all common stocks listed on NYSE, AMEX, and NASDAQ at the end
of June each year t from 1963 to 2013 into deciles based on duration for all firms with fiscal years ending in year t-1. I
weight returns equally and include delisting returns. If a firm is delisted for cause (delisting code between 400 and 591)
and has missing delisting return, I assume a delisting return of -30% following Shumway [60]. Financial statement
data come from Compustat. For missing Compustat book equity values, I use the Moody’s book equity information

collected by Davis et al. [24].
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Table 1: Summary Statistics and Correlations for Firm Characteristics and Return Predictors

This table reports time series averages of annual cross-sectional means and standard
deviations for firm characteristics and return predictors in Panel A and contemporaneous
correlations of these wariables in Panel B. Dur is cash-flow duration; BM is the
book-to-market ratio; IOR is the fraction of shares institutions hold; PR is net payout over
net income; ROFE is return on equity; Sales_g is sales growth; ME is the market capitalization
in millions; and Age is the number of years a firm has been on Compustat. Institutional
ownership information is obtained from the Thomson Reuters 13F database.
statement data come from Compustat.
the Moody’s book equity information collected by Davis et al. [24]. The sample period is
June 1981 to June 2014. I only use stocks above the 20" size percentile.

Financial
For missing Compustat book equity values, I use

Dur BM IOR PR ROE Sales.g ME  Age
Panel A. Means and Standard Deviations
Mean 1877 0.67 044 -0.01 0.05 0.22 2125 17.59
Std 537 053 023 210 054 0.59 6197 11.46
Panel B. Contemporaneous Correlations
Dur -0.70  -0.08 -0.10 -0.39 0.34 0.04 -0.19
B/M -0.01 0.08 -0.04 -0.16 -0.11 0.11
IOR 0.06 0.18 -0.10 0.22 0.26
PR -0.05  -0.24 0.08 0.20
ROE -0.02  0.10  0.09
Sale_g -0.04 -0.20
ME 0.30

33



(0z°0) (ce'o)  (og0) (9z°0) (gz0) (¥e0) (¥e0) (¥o0) (¥c0) (¥g0)  (ST0) dS
e0'T L¥0 190 0.0 €0 80 20T LT LTT  LTT 671 LLEE)
suanjey 3unsidd OoN ‘d [eued

(¥2'0) (1e0)  (ggo) (61°0) (61°0) (61T°0) (61T°0) (0T°0) (12°0) (22°0)  (¥20) dS
80T 70°0- e7’0 €90 €90 €90 L0 €80 880 180 70T LEE)
SuINj}ay poSiem-aneA ‘D [oued

(g4 700 80°0 11°0 €10 910 LT°0 8T°0 0¢0 1¢°0 €¢0 onpey adreyg
sorjey adreys A[quoN ‘g [eued

(61°0) (ve0)  (Lro) (ero) (ero) (ero) (ero) (ero) (ero) ((Fro) (Lro) dS
63T 6€°0- 80°0- S00 IO 680 €0 60 090  TLO 060 NV O0
(¥0°0) (coo)  (¥0'0) (go0) (go0) (g0'0) (g0'0) (g0'0) (g0'0) (g00)  (¥OO) dS
9¢°0- A 66T 92T 6T'T CSI'T €T 0T 80T 90T G0'T NdVOg
(0z°0) (¢ceo)  (og0) (920) (gz0) (¥e0) (Fgo) (gz0) (¥2o0) (¥o0)  (s0) ds
0T'T ze0 290 890 IS0 .60 00T  VOT VLT VT S weay

INAVD PUe SUIN}9Y SSOIX-UBdIN 'V [oued
01d-1d M YSH 6d 8d Ld 9d qd va €d cd m( Mo

SUUNYAL bursap buipnpour noypm su.nial orofiiod pajybrom-fiyppnba uof (1 19uvg puv
‘suungaus orjofisod pajybrom-angpa uof synsad speodas ) pUDg ‘souvy 2duvyg Apyjuow spiodos g pundg [rg] v 12 swwq fiq pagoa))od uoyvwLofur figanba
y00q s fipoopy ayp asn [ ‘sanjpa figinba yooq visndutoy) burssiuL L0 IDISNAULOY) WOL[ DULOD DIDP JUIWLIIDIS [DIDUDUL] ‘99DL 1]2q AUNSDIL], YJUOUL-2UO
Y] SNUIWL §32078 UCWUWOD DSV N PUD XTIV ‘ASAN 1]P U0 uingos parybram anpa 2y s1 103407 *[09] firmwnyg buimoqjof 9 0g- fo uingos busyap
D QWINSSD [ “Uingas Burpsyep burssiw o sy pup ([6G pup (QF usamzaq apod bursyep) osnpd Lof Pagsyep s1 wuy v [T sudnjal buigsiop apnpour pup
fiyppnbo suanjos Jybrom [ [-3 4wafi ur burpud suvafi ISY YpPM sw )P LOf UOWDIND U0 PISDQ $IJWIIP 0JUL ET0F 01 §96T woLf 3 uvafi yova aunyp fo

pu2 2y1 10 OVASVN PUD XTIV ‘HSAN U0 Pajsiy $3201S UOWUL0D ]]D 140§ [ '}/ 1oUDJ UL SISIYIUIIDA UL SUOLLD PIDPUDIS STO YPM (UN(]) UOWDIND
U0 Pagsos sorofiiod uay uof WV Y1 4of () su0uud burorid pup ‘(g) sburppo] 40101 §91495 WY ‘SUINIAL §§90TD UDIWL fijyruow spodal Y jpUDJ

uorjeIn(] U0 PaIoS SOI[0J3I0d (T JO SUIN)IY SSOIXH UBDIA :g 9[(RI,

34



#1°0) 210)  (or0o) (200) (L00) (200) (900) (900) (200) (800) (01°0) ds

%0 10°0 yI'0 00 00 910  LT0O  LT0O 930  S€0 670 EERELY
(61°0) (8t0)  (oT'0) (90°0) (90°0) (90°0) (90°0) (90°0) (90°0) (L0°0)  (0T°0) CIS
99°0 L0°0- 8T'0 910 020 €0 080 I€0 80  8V0 090 [ERELY
(G1°0) (610)  (1T°0) (L0°0) (L0°0) (90°0) (90°0) (90°0) (L0°0) (80°0)  (01°0) CIS
¥8°0 €°0- 80°0- €00- €00 ST0  LT0 8T0 920 V€0 970 €30

0Td-1d M YSH 6d 8d Ld 9d ¢a ¥a €d ¢cd m( mog

[t&] 10 12 swnq fiq pagoa)oo
uoypwLofur figrnba yooq s, fipoopy ay3 asn [ ‘sonjpa figanba 300q 10IsNAUW0)) HUISSIUL L0 “IDISNAUL0Y) ULOL[ DULOD DIDP JUIULDIDIS [DIDUDUL] *SOU]0f)s0d
JUUWIPSIAUL 202552466D oMY U0 ULNPaL 26DU20D Y] snUWL S01)0f140d JUIULISIAUL DALYDALISUOD OM) U0 ULNG2L 206DL20D Y] ST Y N[ pup ‘sorofiiod
fgaqoayfoud burypiado ypam omy uo uULnjaL 2604200 Y3 snurw $02]0f140d figrprqnirfosd burypsado 3snQoL 0m U0 uLngaL 26DL2aD 2Y] ST MINY ‘S00frsod
ULNPDL L0 MO] OM] U0 ULNGDL 26DI2aD Y] SNUIW §01)0f140d ULNGDL LOTLA YbIY OM] UO ULNGDL 26DLAD 2Y] ST WO P\ ‘S0T]0fps0d YImoib om) uo ULngoL
abD420D 2Y) snurw $010f)40d PNIDA OMY U0 ULNGIL 26DU20D 2Y) S1 TN H ‘S02)0f140d 619 92.4Yy) U0 ULNDL 26DL2AD 2Y] SNULUL S01)0f)40d JDULS DY) UO
UngoL 260420 2Y) S1 FINS 9104 1]1Q AUNSDOL], YIUOW-IUO DY) SNUIUWL §YI01S UOWWO0D OV ISVN PUP ‘XTNV ‘HSAN 1IP U0 usnjaL pajybram-anipa
oYy s1 jeyunpy  “[p9] fivmwnyg buwnojjof 90g- fo uingas busyap D 2WnsSD | ‘Udnios burpsiop buissuu D spy puv ([6G PUD (QF usamiaq 2pod
buagsyyop) asnwo 4of pagsyap s1 wulf D [T suangas burgsiap apnpour pup f)pnba suunjas pybrom [ 7-1 uvafi ur burpua suvafi osif ypm swf 1o sof
UOYDIND UO PISDQ §]109P 0JUL £T0G 01 §96T WO 7 uDafi yov2 duny fo pua 2y 10 HYVISVN PUP ‘XTNV ‘HSAN UO Pagsi) §32098 UOULULOD ]]D 140S |
'§959YJUALDA UL SLOLLD PLDPUDIS GTO YW (UN(]) UOUDIND UO PaIL0s sovofpsod udy of (24T d0) 1ppows 4030Df-201f YoUIL] 3 PWD,] 9y} pup ‘(VIdBd0)
WNIUDUWOW, YJUN, PIIUWDND [9POUW 4010Df-294Y3 Y1 ‘(EABI0) 19pows 4090Df-204Y] YOUIL] 3 DWD] Y] 40f (©) §40442 burdtud siiodos 219D 1],

uoljean(] uo palios soljojiod QT Jo seyd[y J0jdeq Youaij 2§ eweqg :¢ o[qr],

35



(6z0)  (6v0)  (ov0) (eg0) (0€0) (0€0) (62°0) (62°0) (62°0) (62°0)  (1€°0) woyense-oid  (21)

121 40 660 190  ¥L0 060 960 860  GOT  ST'T 96T
(0z0) — (gg0)  (1g0) (220) (re0) (z0) (e20) (r20) (ez0) (E0)  (520) 01 = uoztioy  (11)
86°0 170 090 490 €0 ¥60 960 L0T eIl 9¢T 6T
(0zo)  (¢g0)  (1€0) (9¢0) (se0) (v20) (ez0) (ve0) (eg0) (¥20)  (52°0) 00 = 65 (g)
10T 6€°0 290 290 80 960 60 YOT  GTT Gl 07T
(ozo)  (¢g0)  (6z0) (9z0) (sz0) (vg0) (¥zo0) (vzo) (vzo) (v20)  (520) 900 = Bs (1)
ST'T 920 790 TL0 180 960 860 0T €T €T P
(0z0)  (¢g0)  (og0) (9z0) (se0) (ve0) (¥e0) (ez0) (ez0) (v20)  (92°0) 0850 = v (O1)
qr'T1 0€°0 660 290 180  L60  €0T LT €TT &l T
(0z0)  (¢g0)  (og0) (9g0) (sg0) (v20) (Fe0) (ec0) (vg0) (¥20)  (52°0) 00 ="m  (g)
60°T £e’0 €90 040 080 90 T0T 20T  FIT STl W
(02°0) (ge0)  (620) (920) (sz0) (v20) (v20) (ve0) (e0) (v20)  (520) P10 = 204 (g)
SI'T 920 €90 040 280 S0 660 80T IIT ¥l 1
(0zo)  (¢g0)  (1€0) (9¢0) (sg0) (v20) (ez0) (ve0) (¢g0) (¥20)  (52°0) OT0 = 204 (9)
F0'T 9€°0 190 290 180 960 0T FOT eIl LT 07T
(02°0) (9¢'0)  (1€°0) (9z'0) (gz0) (¥g0) (gz0) (¥zo) (gz0) (gz0)  (820) 060 = un  (3)
€6°0 o 990 990 €80 960 460 90T  OU'T  0€T  ¥ET
(0z0)  (¢g0)  (6z0) (9z0) (sg0) (v20) (Fe0) (ve0) (vg0) (¥20)  (92°0) 080 = @un  (g)
€eT Etall] 960 €40 080 460 860 eIl €T 1T 871
(0z0)  (se0)  (1€0) (920) (vg0) (¥z0) (ez0) (vgo) (ec0) (vg0)  (520) o=4  (2)
01t £e’0 €0 90 ¥80  ¥60 V0T €T €I'T ¥l d
(0z'0) (¢e'0)  (0g'0) (95°0) (sz0) (v20) (vg0) (o) (Feo) (v20)  (550) oro=2 (D)
LT 82°0 990 890 180 S0 00T 90T €Il €CT T

01d-1d Q YSiH 6d 8 Ld 9d ea ya €d ¢ Mg mog

[re]
‘1D 12 s fiq pa122]]00 uoyvwLOfur figanba 0oq s, fipoopy ay1 asn [ ‘sanipa figanba y0oq wIsndwoy) burssIWL 4O IDISNAULO,) WOL[ dULOD DIDP JUIUWIIDIS
upuL "[09] Avmwnyg buwmoyjof 9% 0g- fo uingas bursiep v 2WNSSD | ‘Uingos busyap burssiw v spY puv (716G PuUD (0F u2m3aq apod bugsiap) asnvo
40f pagsiPp st wayf v [T suungos burysipp apnpour puv fipnba suungos Jybrom [ 7-1 4vofi ur buipus suvafi oSy ypm swulf 10 Lof UOWDIND UO PISDQ
§91109p 0JUL E£T0F 01 §96T Wouf 1 uvafi yova aunp fo pua 3yl 10 HVASVN PUP ‘XHNVYV ‘HASAN U0 PaISY §3007S UOWULOD ]]D 1408 [ “F U0 UL UOYDIND
99D)NIIDI 0] PIsSN §aNIDA 4272WDLDA Y] [O SUO0UDIIDA LOf §252YJUUDA UL SUOLLD PADPUDIS GT(O YIUN SUINIDL §590T2 UDIUL fipyguows spiodas 2)qny ST,

(sseujsnqod) uorjean( U0 PalIos SOI[0JII0J (T JO SUIN)DY SSPOXH URDIA : O[qR],

36



230 (69°0)  (9¢0) (0g0) (0g0) (0g0) (0g0) (2g0) (gg0) (9¢0)  (19°0) dS

70’1 79°0 60 F60 60T  9%T 6T €eT  L&T W1 89'T weay
$10Z sung — €00z A " [Pued

(92°0) (ert)  (160) (89°0) (8¢'0) (gg0) (ec0) (L¥0) (0g0) (8%°0)  (6¥°0) dS

0T'T 820 ¥L0 €80 060 860 80T 860 SI'T LT 8¢'T )
€00Z dunr — ¢66T AMr g [Pued

(ce0) (89°0)  (2¢0) (1¢0) (0c¢0) (0c0) (670) (8%°0) (L¥0) (sv0)  (9%°0) AS

LE°T o- IT0- 900 SIT'0  ¥0 850 60 990 6.0 96°0 LLE)
€661 2unf — 86T Anr D [dued

(6£°0) (w20)  (690) (990) (¥90) (€90) (190) (190) (190) (€90)  (L90) AS

ve'T €80 ¢e'T  OVT  ¥ST OLT  €9T 99T  SLT  L8T1 L1 wea\
€86T dunp — ¢261 Anr g [pued

(62°0) (.¢0)  (9¢0) (gg0) (eg0) (1g0) (og0) (ggo) (1500 (1¢0)  (€9°0) qS

69°0 €20 gro  ST0 620 €0 IS0 €L0 €40 T80 160 weay
€L6T sunf — ¢9g1 Anr 'y [oued

0Id-1d M yYsStH  6d 8 L 9a ca va ed ¢d I mog

[t&] 10 12 swpq fiq pa193])00 uoYDWLOfUL figinba yo0q s, fipooJy Y1 asn [ ‘sangpa figanba y00q 3DISNAULO))
bussius 40, 10ISNAWL0)) WOLf DUL0D DIDP JUDWIIDIS 1DUDULY "[09] finmwnyg buimojjof 9508- Jo uinjos burgsiap v 2wnssD [ ‘uinjal busyep buissiu
D spY puv ([6G PUD (0¥ UMIaq 2pod bursyap) 2sNDI L0f Pagsyp st WL D [T susngos buysyep apnpour puv fijonbs suiangas gybram [ -1 4pafi UL
burpua suvofi 10osy ypm swurf 10 LOf UOWDIND UO PISDQq §2]109P 0IUL £T(0F 01 96T WoLf 1 uvdfi yova suny fo pud 9y 10 AV ISVN Puv XTIV ‘HSAN
U0 PIPSY §YD01S UOULULOD 1D 340S [ '$2)AUDSQNS JULILJ1p LOf S2§2YIUILDA UL S4OLLD PLDPUDIS STT() YPM SUINIIL SS2DTD UDIW fjyjuouws sLodas 21903 S1Y T,

(sejduresqns) uorjean(] uUo PalIos SOI[0J1I0J (T JO SUINISY SSIIXH UBSDIA G 9[qR],

37



(61°0) (8c0)  (¢z0) (610) (61°0) (81°0) (8T°0) (6T°0) (81°0) (61T°0)  (6T°0) as

cT'1 020 L0 FF0 190 9.0 G680  F80  L80  G6°0 02T EER KLY
(61°0) (Lz0)  (gz0) (61°0) (61T°0) (81T°0) (81T°0) (61T°0) (8T°0) (61°0)  (61°0) S
9z'1 61°0 0%°0 9%°0 290 620 680 1870 60 €01 9z'1 [CRER
(61°0) (Lz0)  (gz0) (61°0) (61°0) (81T°0) (81°0) (81T'0) (81T°0) (81°0)  (6T1°0) dS
€T 7€0 ¢e’0 190 920 060 660 80 0T  CIT 9¢'T LY
(0z°0) (6z0)  (¥z'0) (0z'0) (0z'0) (61°0) (81°0) (617°0) (61T°0) (61T°0)  (0T°0) dS
86T ) €90 290 .80 g0l ITT gl 03T 631 8¢'T NV D
(02°0) (¢eo)  (og0) (920) (gzo) (¥e0) (¥zo) (gc0) (¥20) (Fo0)  (ST0) AS
97’1 66°0 ¢I'T  e€I'T 8¢l WFT €8T 0ST 09T 89T 66'T wea\

0Td-Td M YSH 6d 8 Ld 9d qa va €d cd m( Mo

[t&] ‘10 12 swpq fiq pa1oa)joo
uoyvULLofur figrnba y00q s, fipoopy 2y asn [ ‘sanjpa fiprnba 300q 0sndwoy) bULSSIUL L0 “IDISNAULOL) ULOL[ DULOD DIDP JUWLIIDIS (DIIUDUL] S01)0f1L0d
JUIWYSIAUL 20185LHOD OM] U0 UNIIL 26DLAD Y] SNUIWL S02)0f140d JUIUISIOUL DAYDALISUOD OM] U0 ULNG2L 26DI20D Y1 §1 Y ) PUuD ‘sorjofpiod
figrprqoafoud buyvsado ypam omy U0 ULNIAL 26DL20D Y] snuL $02]0f140d fig1)1qnIrfosd bUuIDLIA0 1SNQOL OMY U0 ULNGD2L 26DU2AD Y] St MNY ‘S0 0f140d
ULNYDL L02LA MO] OMY U0 ULNYDL 26DU2AD Y] snuLWL $01)0f140d ULNYIL LOULA YbLY OMY U0 ULNIFL 26DA20D 2Y] ST WO P\ ‘S020fp0d YImoLb om) U0 ULNIoL
abvioap 2y3 snurw $07)0f140d 2NIDA 0MY U0 UNGIL 26DI20D Y] S1 TN ‘S01]0f140d b1q 994Yy] U0 UINIAL 26DLIAD Y] SNUIUWL §02)0[140d JIDULS DD4Y] UO
uLngoL 2604200 2Y3 S1 FINS 9104 1719 AUNSDIL], YJUOUWL-2UO DY) SNUIUL Y2018 UOWUWLOD OV (ISVN PUD ‘XTNV ‘HSAN ]IP U0 usnjal pajybram-aniopa
oYy s1 1a3uppy  “[p9] fiomwnyg buwnopjof 90g- fo uangas burisyap D 2wnssD [ ‘Usnios buigsiop buissiw v spy puv ([6G PUD (QF uIMaq 2pod
bugsigop) 2snpd L0f Pa1syEp §1 wilf D [T Susngos bugsyap apnpour pup fijjonba suunjial ybrom [ 1-1 uvafi ur burpus suwafi (oS ypm swiayf 1)
40f UOYDIND UO PISDQ $2)109P 0JUL §T(F 01 96T Wof 3 uvafi yova aunp fo pua ayg 10 HYVASVN PUP ‘XHINV ‘HSAN UO Pagst) $§3203S UOWULO0D ])D
2408  “[¥G] LN PUD DLIBLOP] UL SD 2OUDIIDA PIZYDAL SYIUOW SN0WLd Y] fiq PI]DIS 2UD SUINYOL 01)0f1U0 SISIYIUIDA UL S404LD PIDPUDIS STO
YRM (Un(g) uouDINP U0 pagios sorofiiod uag Lof (SARA0) jppous 4030Df-201f YOUIL] §3 DWDY 2Yy) pup ‘(VATI0) wnjuawow yum paguawbno jppous
4070Df-294Y3 2y ‘(AR A0) 19pows 4030DJ-29.4Y] YOUIL] 3 DWDL Y} ‘(INdVOD) TV 2yl 40f (0) s40442 burored PUD SULNIAL UDIWL §740dD4 2]qD] §1Y,],

sorjojjio0g poSeuewi-£}I[IIB[OA :UOIjeIN(] UO PaLIOS SOI[0J}I0d (T JO seyd[y pue Swinjoy wedA :9 o[qe],

38



(91°0) (0z0)  (1T°0) (80°0) (L0°0) (200) (20°0) (200) (200) (80°0) (0T°0)
€0~ 29°0 L0 610 600 200 200 200 S008I0 vZ'0 wasef
sejoq juawiIjueg ‘g [oued

(€2'0) (8g’0)  (91°0) (1T°0) (0T'0) (OT'0) (6O'O) (60°0) (0T'0) (2r'0)  (ST°0)
9%°0 1€°0 610 ¢I'0 SIT0 €0 120 G20 FE0 670 1270 Huagmoy

(¥2'0) (6z°0)  (Lr0o) (1T°0) (0T'0) (0T'0) (60°0) (0T'0) (0OT'O) (2U'0)  (ST°0)
e ST'T- I7°0- 020- TIT0- S00 11°0 010 020 020 L1°0 HuasubLH
seyd[y juowinjuasg 'y [oued
01d-1d M ysH 64 8 Ld 91 cd va ed ¢ an( morq

"TapUL JULWUDS Y] Jo fiprgppman
Y3 01 aNP (G 42QWI( 01 G9GT fipny s1 powiad 2)dwins Y], “HADWYIUIQ D [9POUL LOIID-224Y] YOUIL] g3 DWD 2yl 2sn [ “[7g] v 19 swvq fiq pagoapjoo
uoyDULLOfuL figrnba y00q s, fipoopy ay) asn | ‘sanjpa fiprnba y00q 0Isndwo;) burssiuL L0 IDISNAULOY) ULOL[ JULOD DIDD JUIULIIDIS [DIDUDUL] "TIPUL JUUWLIUIS
oY) UL $26UDYD PUD JUDISUOD D UO SUINIOL §SIITD UDIUL PIISNLPD-YUADWYOUIQ 2y fO s6UIPDO) 4070Df $1U2S DUILY Y] 24D §DIAQ JULWIIUDG “[L] 491banp) puv
4yvg fo Topur JuawUas ay1 fo 19a9] uvdw ay1 fiq spowad Judwiuas mo) puv ybry aurfop 1 “[p9] finmwnyg buwmo)jof 9% 0g- fo uingas burgsyap D 2WNSSD
] ‘uangou buysyop burssiws v spYy puv (J6G PUD (0¥ u2amaq 2pod buwsyap) asnvd Lof Pagsuap St W D [T susngos bursyep apnpour puv fijpnbs suinjo
ybrom [ 1-1 upafi ur burpuo suvafi oS YPM SwWUf )0 LOf UOWDIND U0 PISDQ $]109D 0IUL §T0F 01 £96T WoLf 3 uvdafi yova aunp fo pua a2yl 10 OVISVN
pup ‘XTI ‘HSAN U0 D151 SY0018 UOWULOD ]]D 140§ [ '$9S0YJUILDA UL S404LD PLDPUDIS GTO YIM (UN(T) UOUDIND UO PILLOS §0%)0f.0d U] 40 g jpUDJ UL
§DP2Q JUDULIUIS SD ]]oM SD ‘J/ [PUDJ UL JUDUWIIUIS L01s20UL MO] pup ybry [o sporsad buimo))of su.ingol $S92T2 UDIUL PIISNLPD-YUDWYIUIQ §L0daL 2]qD] ST,

JUSWIIIUSG T0ISOAU] UO [EUOIIPUO)) UOIeIn(] UOo Pajllos solojiiod QT jJo seyd[y ysuaiqf zg euwreq :J o[qe],

39



%08€0°0  %0000°0  %0000°0  %OVIO0  %0620°0 %0000  %0820°0  %08T0°0  %00E00  %0Tc0'0  %08E0°0 e ns
%¥9°0 %97 0— %IT0—  %c00 %¥1°0 %10 %8¢°0 %9¢°0 %61°0 %ST°0 %81°0 'td NS
%0L°0 %Ly 0— %BIT0—  %€0°0 %ST°0 %¥e 0 %8¢°0 %9¢°0 %1T0 %81°0 %E€T 0 Aans

sostadang sSururery peazipiepuels ‘) [oued

FL O~ 8°01 £6°6 LT'6 L8 FL6 FL'8 9F'8 00°6 LE°L 1101 T
09€z— 9908 09°€2 €708 1891 ST'oT Prer €501 L0t 16°L 569 =19~
sSutuaey Ul YIMOIr) IedX G pozZIi[edy g [oued

€8°G— GL8T 1€9T1 61°GT e8VI EETI ¢8€ET 89°€T LEET gLel ¢6°cl YHDILT
eT'L— 96°61 80°LT LL°GT 0€°GT L8VI 8T VI €0Vl CL'ET TT°€T €8°¢CI EHOIT
84G'8— 0§°'1¢ L8°LT GG91 ¥8'GT 9¢'GT A4 VEVI G6°€T 2R ¢6'cl RN |
8Y'0T— ¥7€c 86°8T 6C LT 0€9T1 L9°GT 10°GT 1971 L0771 I7°€T 96°¢T OILT
G9°¢l— €L°9¢ qe1°0¢ ¢G'81 ¢6'91 6¢°91 veal ¢I'al 0€7T €G€l 80°€T 'OLT

syseda10q Ymolxr) sSururer wis], Suorg 'y [pued

0Td-Td M YSH 6d 8d Ld 9d ea va €d [4q m( Mo

“00p S/H/d/T 2y1 fo fimpqopan ayp 01 anp 6007
ounp 03 g86T auny s1 powiad a)dwns oy, spowsad (pI1s1DIS UNL YY) LOf (S/H/G/T) WaISAS 2IDUNISH ,SLIYOLG [DUOUNISU] Y] ULOL[ dULOD DIDP
§99DWYS9 SHULULDD PUD “)SDO2LOS sBUIULDD ‘sBuruLDD PazywaL YT, [tE] v 12 swpq fiq pa1da))od uoypwLofur figanba yooq s, fipoopy Y1 asn [ ‘sanjpa
firnba yooq g0Isndwoy) burssiws 40, “30ISNAUL0)) WOL[ UL0D DIDP JUIUWLIIDIS (DDUDUL] “[-7 DA UL burpus suvafi (02 ym swiuaf )0 L0of UODIND UO
PasDq $272109p 03U 900F 01 86T WoLf 3 uDafi Yoo auny fo pua 2y1 10 HYASVN PUP ‘XTNV ‘HSAN U0 PIst) §32028 UOULULOD ]]D 140S [ "UOYDIND UO
pagL0s s01)0f1u0d udg 40f 1) PUDJ UL [§F] 1PYuIPUI N pup puarT buwmojof (i1NS) bursiidins sburuLDI PIZIPADPUDIS PUD ‘g ]PUD UL (D) 24DYS
42d sburULDD UL YIMOoLb uD2fi-201f PazYDIL UDIWL ‘T ]PUDG UL §95DI40f (1D TT) YIMmosb sburuiDd w.L21-6u0] fo sob6DU2aD $91498 d2UY SPL0doL D)QDY S1Y,T,

uoIjeIn(] UO PalIos SOI[0J3I0d (T JO YIMOoaxr) sSurugery :g 9[qe],

40



Table 9: Price Targets of 5 Portfolios sorted on Duration

This table reports time series averages of analysts twelve-months ahead price target scaled by the book value
of equity (PTB) and by the market price minus 1 (PTB) in Panel A, mean price-target implied expected
excess returns following periods of high and low investor sentiment Panel B, and benchmark-adjusted mean
price-target implied expected excess returns following periods of high and low investor sentiment Panel C for
five portfolios sorted on duration. I sort all common stocks listed on NYSE, AMEX, and NASDAQ at the
end of June each year t from 1982 to 2006 into deciles based on duration for all firms with fiscal years ending
in year t-1. I define high and low sentiment periods by the mean level of the sentiment index of Baker and
Wurgler [7]. Financial statement data come from Compustat. For missing Compustat book equity values,
I use the Moody’s book equity information collected by Davis et al. [24]. The realized earnings, earnings
forecast, and earnings estimates data come from the Institutional Brokers’ Estimate System (I/B/E/S) for
the June statistical periods. I use the Fama € French three-factor model as benchmark. The sample period
is July 2001 to June 2014 due to the availability of the target price data in Panel A and July 2001 to
December 2010 due to the availability of the sentiment index.

Low Dur D2 D3 D4 D5 D1-D5
Panel A. Scaled Price Targets

PTB 1.78 2.75 3.18 3.86 8.11 -6.33
PTP 16.83 15.83 1492 14.66 16.85 -0.03

Panel B. Sentiment Means

MEan mighsent 16.73  17.32  17.21 1795 2213  -5.41
(1.15)  (0.97) (0.95) (0.91) (1.04) (0.76)

MEAn LowSent 17.88 1545 14.87 14.09 1543  2.44
(1.01)  (0.85) (0.83) (0.80) (0.91) (0.67)

Panel C. Sentiment Alphas

QHighSent 1649 1694 16.82 1749 2161  -5.12
(1.09)  (0.87) (0.87) (0.83) (0.98) (0.74)

O'LowSent 1881 1653 15.84 15.05 16.32  2.48
(0.96)  (0.77) (0.77) (0.73) (0.87)  (0.66)
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Table 10: Mean Excess Returns of 25 Portfolios sorted on Duration and Residual Institutional Ownership

This table reports monthly mean excess returns for twenty-five portfolios sorted on duration (Dur)
and residual institutional ownership (RIOR) with OLS standard errors in parentheses. I sort
all common stocks listed on NYSE, AMEX, and NASDAQ at the end of June each year t from
1981 to 2013 into quintiles based on duration for all firms with fiscal years ending in year t-1.
I intersect these quintiles with an independent sort on residual institutional ownership as of
December t-1. I weight returns equally and include delisting returns. If a firm is delisted for
cause (delisting code between 400 and 591) and has a missing delisting return, I assume a delisting
return of -30% following Shumway [60]. Dur is cash flow duration. RIOR is the residual in
a cross sectional regression of the fraction of shares held by institutions on size. Institutional
ownership information is obtained from the Thomson Reuters 13F database. Financial statement
data come from Compustat. For missing Compustat book equity values, I use the Moody’s book
equity information collected by Davis et al. [24]. I only use stocks above the 20" size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 1.02 084 075 047 -0.30 1.32
(0.29)  (0.29) (0.29) (0.33)  (0.45)  (0.27)

RIOR2 1.08 096 085  0.73 0.25 0.83
(0.29)  (0.28) (0.28) (0.29)  (0.42)  (0.24)

~ RIOR3 1.09 097 095 078 0.47 0.62
é‘i (0.29)  (0.28) (0.28) (0.31)  (0.42)  (0.26)
RIOR4 1.04 1.02 091  0.64 0.52 0.52
(0.28)  (0.29) (0.30) (0.33)  (0.43)  (0.27)

High RIOR 1.09 1.01 093 076 0.94 0.15
(0.31)  (0.31) (0.31) (0.33)  (0.42)  (0.26)

RIOR1 - RIOR5 008  -017 -0.18 -0.29  -1.24 1.17

(0.13)  (0.13) (0.12) (0.13)  (0.22)  (0.23)
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Table A.1: Firm Names

This table reports five exemplary firm names for companies in the low- and high-duration portfolio in 1996 and

200/.

Panel 1. 1996

Panel II. 2004

Low Duration

High Duration

Low Duration

High Duration

Adolph Coors
Continental
Chesapeake
United Industrial

Amcast Industrial

EA Industries
Peoplesoft
America Online

Symantec

McAfee

Adolph Coors
Continental
Chesapeake
General Motors

SCS Transportation

Enzo Biochem
Adobe Systems
Neurocrine Bioscs
Penwest Pharma

Martek Bioscs




Table A.2: Summary Statistics of 25 Portfolios sorted on Duration and Residual Institutional Ownership

This table reports time series averages of annual cross sectional means for firm characteristics and return predictors used
in the subsequent analysis for twenty-five portfolios sorted on duration (Dur) and residual institutional ownership (RIOR).
I sort all common stocks listed on NYSE, AMEX, and NASDAQ at the end of June each year t from 1981 to 2013 into
quintiles based on duration for all firms with fiscal years ending in year t-1. I intersected these quintiles with an independent
sort on residual institutional ownership as of December t-1. Dur is cash flow duration; BM is the book-to-market ratio;
IOR is the fraction of shares institutions hold; RIOR is the residual in a cross sectional regression of IOR on size; PR is
net payout over net income; ROE is return on equity; Sales_g is sales growth; ME is the market capitalization in millions;
and Age is number of years a firm has been on Compustat. I obtain institutional ownership information from the Thomson
Reuters 13F database. Financial statement data come from Compustat. For missing Compustat book equity values, I use
the Moody’s book equity information collected by Davis et al. [24]. I only use stocks above the 20" size percentile.

Duration Duration
Low D2 D3 D4 High Low D2 D3 D4  High
Panel A. Dur Panel B. BM
Low RIOR 10.87 17.23 19.41 21.20 25.04 1.21 0.74 053 035 0.24
RIOR 2 11.70 17.19 19.38 21.18 24.61 1.21  0.75 0.53 035 0.27
RIOR 3 11.79 17.19 19.37 21.15 24.67 1.25 0.77 054 036 0.30
RIOR 4 11.48 17.14 19.38 21.13 24.47 1.34 0.80 0.57 041 0.33

High RIOR 11.18 17.10 19.36 21.13 24.53 147 0.87 0.63 0.45 0.40

Panel C. IOR Panel D. PR
Low RIOR 0.21 0.24 0.26 0.25 0.15 0.08 010 0.14 -0.14 -1.04
RIOR 2 0.37 0.41 0.44 0.45 0.34 029 030 0.19 0.00 -0.51
RIOR 3 0.42 0.48 0.52 0.53 0.42 0.25 0.21 0.08 -0.09 -0.75
RIOR 4 0.45 0.52 0.55 0.57 0.48 0.32 0.15 -0.02 -0.25 -0.74
High RIOR 0.55 0.60 0.63 0.64 0.59 0.27 0.06 -0.25 -0.48 -1.12
Panel E. ROE Panel F. Sales_g
Low RIOR 0.42 0.16 0.16 0.17  -0.49 0.12 011 0.14 020 0.73
RIOR 2 0.27 0.14 0.15 0.18 -0.31 0.06 0.09 0.13 0.20 0.59
RIOR 3 0.20 0.12 0.14 0.16 -0.31 0.0 0.09 0.14 020 0.58
RIOR 4 0.16 0.10 0.12 0.13 -0.31 0.04 009 014 021 0.56

High RIOR 0.12 009 011 0.12 -0.35 0.03 0.09 014 022 0.51

Panel G. AGE Panel H. ME
Low RIOR 17.10 19.14 18.99 17.12 10.99 1639 1905 2588 2834 1224
RIOR 2 21.34 22.69 2234 19.92 12.72 2304 2854 3791 4953 2451
RIOR 3 20.99 22.26 20.73 18.74 12.51 1565 2229 3022 4568 2529
RIOR 4 20.20 20.34 18.30 15.75 11.73 673 1305 1915 3251 1633
High RIOR 1796 17.05 14.99 12.75 11.16 305 566 1151 1311 955




Table A.3: CAPM Alphas 25 Portfolios sorted on Duration and Residual Institutional Ownership

This table reports pricing errors (a) for the CAPM for twenty-five portfolios sorted on duration
(Dur) and residual institutional ownership (RIOR) with OLS standard errors in parentheses. I sort
all common stocks listed on NYSE, AMEX, and NASDAQ at the end of June each year t from
1981 to 2013 into quintiles based on duration for all firms with fiscal years ending in year t-1. 1
intersect these quintiles with an independent sort on residual institutional ownership as of December
t-1. I weight returns equally and include delisting returns. If a firm is delisted for cause (delisting
code between 400 and 591) and has a missing delisting return, I assume a delisting return of -30%
following Shumway [60]. Market is the value weighted return on all NYSE, AMEX, and NASDAQ
common stocks minus the one-month Treasury bill rate, SM B is the average return on three small
portfolios minus the average return on three big portfolios, and HM L 1is the average return on two
value portfolios minus the average return on two growth portfolios. Dur is cash flow duration. RIOR
is the residual in a cross sectional regression of the fraction of shares held by institutions on size.
Institutional ownership information is obtained from the Thomson Reuters 13F database. Financial
statement data come from Compustat. For missing Compustat book equity values, I use the Moody’s
book equity information collected by Davis et al. [24]. I only use stocks above the 20t size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.37 0.17  0.06 -0.29 -1.23 1.61
(0.19)  (0.16) (0.15) (0.18)  (0.32) (0.26)

RIOR2 0.40 026 014 -0.01 -0.69 1.09
(0.17)  (0.14) (0.12) (0.12)  (0.26) (0.23)

= RIOR3 0.41 028 024  0.00 -0.47 0.88
z (0.17)  (0.14) (0.13) (0.14)  (0.26) (0.25)
S  RIOR4 0.40 0.33  0.18  -0.17 -0.40 0.79
(0.17)  (0.16) (0.15) (0.16)  (0.28) (0.26)

High RIOR 0.42 0.30 021  -0.02 0.03 0.40
(0.20)  (0.18) (0.18) (0.18)  (0.27) (0.24)

RIOR1 — RIOR5 -0.05 0.13  -0.15 -0.28 -1.26 1.21

(0.14)  (0.13) (0.12) (0.13)  (0.22)  (0.23)




Table A.4: Fama - French Alphas of 25 Portfolios sorted on Duration and Residual Institutional Ownership

This table reports pricing errors (o) for the Fama € French three-factor model for twenty-five
portfolios sorted on duration (Dur) and residual institutional ownership (RIOR) with OLS standard
errors in parentheses. I sort all common stocks listed on NYSE, AMEX, and NASDAQ at the end
of June each year t from 1981 to 2013 into quintiles based on duration for all firms with fiscal years
ending in year t-1. I intersect these quintiles with an independent sort on residual institutional
ownership as of December t-1. I weight returns equally and include delisting returns. If a firm is
delisted for cause (delisting code between 400 and 591) and has a missing delisting return, I assume
a delisting return of -30% following Shumway [60]. Market is the value weighted return on all
NYSE, AMEX, and NASDAQ common stocks minus the one-month Treasury bill rate, SM B is the
average return on three small portfolios minus the average return on three big portfolios, HM L 1is the
average return on two value portfolios minus the average return on two growth portfolios, and Mom
is the average return on two high prior return portfolios minus the average return on two low prior
return portfolios. Dur is cash flow duration. RIOR is the residual in a cross-sectional regression of
the fraction of shares held by institutions on size. Institutional ownership information is obtained
from the Thomson Reuters 13F database. Financial statement data come from Compustat. For
missing Compustat book equity values, I use the Moody’s book equity information collected by Davis
et al. [24]. I only use stocks above the 20" size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.16 006 000 -022  -1.01 1.17
(0.13)  (0.13) (0.11) (0.14)  (0.24)  (0.21)

RIOR2 0.17 012 005  0.03 -0.47 0.64
(0.12)  (0.09) (0.08) (0.09)  (0.18)  (0.18)

«  RIOR3 0.12 005 0.14  0.05 -0.24 0.36
2 (0.11)  (0.09) (0.09) (0.09)  (0.18)  (0.18)
°  RIOR4 0.13 012 005 -0.14  -0.16 0.29
(0.11)  (0.09) (0.10) (0.11)  (0.20)  (0.20)

High RIOR 0.08 010  0.06  0.01 0.13 -0.05
(0.13)  (0.11) (0.11) (0.13)  (0.20)  (0.20)

RIOR1 RIOR5 008  -0.04 -005 -023  -1.14 1.22

(0.13)  (0.13) (0.12) (0.13)  (0.22)  (0.23)




Table A.5: Four Factor Alphas of 25 Portfolios sorted on Duration and Residual Institutional Ownership

This table reports pricing errors (a) for Fama & French three-factor model augmented with
momentum for twenty-five portfolios sorted on duration (Dur) and residual institutional ownership
(RIOR) with OLS standard errors in parentheses. I sort all common stocks listed on NYSE, AMEX,
and NASDAQ at the end of June each year t from 1981 to 2013 into quintiles based on duration
for all firms with fiscal years ending in year t-1. I intersect these quintiles with an independent
sort on residual institutional ownership as of December t-1. I weight returns equally and include
delisting returns. If a firm is delisted for cause (delisting code between 400 and 591) and has a
missing delisting return, I assume a delisting return of -30% following Shumway [60]. Market is the
value-weighted return on all NYSE, AMEX, and NASDAQ common stocks minus the one-month
Treasury bill rate, SM B is the average return on three small portfolios minus the average return
on three big portfolios, HML 1is the average return on two wvalue portfolios minus the average
return on two growth portfolios, RMW 1is the average return on two robust operating profitability
portfolios minus the average return on two weak operating profitability portfolios, and CM A is the
average return on two conservative investment portfolios minus the average return on two aggressive
investment portfolios. Dur is cash flow duration. RIOR is the residual in a cross sectional regression
of the fraction of shares held by institutions on size. Institutional ownership information is obtained
from the Thomson Reuters 13F database. Financial statement data come from Compustat. For
missing Compustat book equity values, I use the Moody’s book equity information collected by Davis
et al. [24]. I only use stocks above the 20" size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.38 028  0.19  0.05 -0.56 0.94
(0.12)  (0.11) (0.10) (0.12)  (0.22)  (0.20)

RIOR?2 0.35 025 022  0.20 -0.10 0.45
(0.11)  (0.08) (0.07) (0.08)  (0.16)  (0.18)

5 RIOR3 0.29 018 026 024 0.09 0.20
s (0.10)  (0.09) (0.08) (0.08)  (0.16)  (0.18)
S RIOR4 0.28 025 022  0.08 0.17 0.11
(0.10)  (0.09) (0.09) (0.09)  (0.18)  (0.20)

High RIOR 0.29 028 025 0.19 0.39 -0.10
(0.12)  (0.10) (0.10) (0.12)  (0.19)  (0.21)

RIOR1-RIOR5 0.09 000 -0.06 -0.14  -0.95 1.04

(0.13)  (0.13) (0.12) (0.14)  (0.22)  (0.23)




Table A.6: Five Factor Alphas of 25 Portfolios sorted on Duration and Residual Institutional Ownership

This table reports pricing errors (a) for the Fama & French five-factor model for twenty-five
portfolios sorted on duration (Dur) and residual institutional ownership (RIOR) with OLS standard
errors in parentheses. I sort all common stocks listed on NYSE, AMEX, and NASDAQ at the end
of June each year t from 1981 to 2013 into quintiles based on duration for all firms with fiscal years
ending in year t-1. I intersect these quintiles with an independent sort on residual institutional
ownership as of December t-1. I weight returns equally and include delisting returns. If a firm is
delisted for cause (delisting code between 400 and 591) and has a missing delisting return, I assume a
delisting return of -30% following Shumway [60]. Market is the value-weighted return on all NYSE,
AMEX, and NASDAQ stocks minus the one-month Treasury bill rate. Dur is cash flow duration.
RIOR is the residual in a cross sectional regression of the fraction of shares held by institutions
on size. Institutional ownership information is obtained from the Thomson Reuters 13F database.
Financial statement data come from Compustat. For missing Compustat book equity values, I use
the Moody’s book equity information collected by Davis et al. [24]. I only use stocks above the 20th
size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.23 014  0.08 -0.04  -043 0.66
(0.14)  (0.13) (0.11) (0.14)  (0.23)  (0.19)

RIOR2 0.17 007 002 007 -0.07 0.24
(0.12)  (0.09) (0.09) (0.09)  (0.17)  (0.16)

5 RIOR3 013  -0.04 0.07  0.12 0.05 0.08
s (0.11)  (0.09) (0.09) (0.10)  (0.18)  (0.18)
¢ RIOR4 0.12 002 -001 -0.01 0.14 -0.02
(0.11)  (0.09) (0.10) (0.11)  (0.20)  (0.19)

High RIOR 0.05 003  0.02  0.05 0.40 -0.35
(0.13)  (0.11) (0.12) (0.13)  (0.20)  (0.20)

RIOR1-RIOR5 0.17 011 006 -0.09  -0.83 1.01

(0.14)  (0.13) (0.12) (0.14)  (0.23)  (0.24)
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Table A.14: CAPM Betas of 25 Portfolios sorted on Duration and Residual Institutional Ownership

This table reports time series factor loadings (8) for the CAPM for twenty-five portfolios sorted on
duration (Dur) and residual institutional ownership (RIOR) with OLS standard errors in parentheses.
1 sort all common stocks listed on NYSE, AMEX, and NASDAQ at the end of June each year t from
1981 to 2013 into quintiles based on duration for all firms with fiscal years ending in year t-1. I intersect
these quintiles with an independent sort on residual institutional ownership as of December t-1. I weight
returns equally and include delisting returns. If a firm is delisted for cause (delisting code between 400
and 591) and has a missing delisting return, I assume a delisting return of -30% following Shumway
[60]. Market is the value-weighted return on all NYSE, AMEX, and NASDAQ common stocks minus
the one-month Treasury bill rate. Dur is cash flow duration. Financial statement data come from
Compustat. For missing Compustat book equity values, I use the Moody’s book equity information
collected by Davis et al. [24]. I only use stocks above the 20t size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 1.01 105  1.08  1.20 1.46 -0.45
(0.04)  (0.04) (0.03) (0.04)  (0.07)  (0.06)

RIOR2 1.06 109 112 1.16 1.47 -0.41
(0.04)  (0.03) (0.03) (0.03)  (0.06)  (0.05)

=~ RIOR3 1.06 109 111 121 1.47 0.41
% (0.04)  (0.03) (0.03) (0.03)  (0.06)  (0.05)
= RIORA 1.01 .09 1.15  1.26 1.45 -0.44
(0.04)  (0.04) (0.03) (0.04)  (0.06)  (0.06)

High RIOR 1.05 110 114 122 1.43 -0.38
(0.04)  (0.04) (0.04) (0.04)  (0.06)  (0.05)

RIOR1-RIOR5 0.04  -0.05 -0.06 -0.02 0.03 -0.07

(0.03)  (0.03) (0.03) (0.03)  (0.05)  (0.05)
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Table A.15: Fama & French Factor loadings of 25 Portfolios sorted on Duration and Residual Institutional
Ownership

This table reports time series factor loadings (B) for the Fama & French three-factor model for twenty-five
portfolios sorted on duration (Dur) and residual institutional ownership (RIOR) with OLS standard errors
in parentheses. I sort all common stocks listed on NYSE, AMEX, and NASDAQ at the end of June each
year t from 1981 to 2013 into quintiles based on duration for all firms with fiscal years ending in year t-1.
I intersect these quintiles with an independent sort on residual institutional ownership as of December t-1.
I weight returns equally and include delisting returns. If a firm is delisted for cause (delisting code between
400 and 591) and has a missing delisting return, I assume a delisting return of -30% following Shumway
[60]. Market is the value-weighted return on all NYSE, AMEX, and NASDAQ common stocks minus the
one-month Treasury bill rate, SM B is the average return on three small portfolios minus the average return
on three big portfolios, and HM L is the average return on two value portfolios minus the average return
on two growth portfolios. Dur is cash flow duration. Financial statement data come from Compustat. For
missing Compustat book equity values, I use the Moody’s book equity information collected by Davis et al.
[24]. T only use stocks above the 20" size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.98 .00 1.00  1.05 1.18 -0.20
(0.03)  (0.03) (0.03) (0.03)  (0.06) (0.05)

RIOR2 1.04 1.05  1.07  1.06 1.22 -0.17
(0.03)  (0.02) (0.02) (0.02)  (0.04) (0.04)

% RIOR3 1.07 .09  1.06  1.10 1.21 -0.14
§ (0.02)  (0.02) (0.02) (0.02)  (0.04) (0.04)
- RIOR4 1.01 .05  1.09 113 1.17 -0.17
(0.02)  (0.02) (0.02) (0.02)  (0.05) (0.05)

High RIOR 1.06 1.05  1.06  1.07 1.21 -0.16
(0.03)  (0.02) (0.03) (0.03)  (0.05) (0.05)

RIOR1-RIOR5 -0.08 -0.05  -0.06 -0.02 -0.03 -0.05
(0.03)  (0.03) (0.03) (0.03)  (0.05) (0.05)

Low RIOR 0.87 0.68 074  0.78 1.21 -0.34
(0.05)  (0.04) (0.04) (0.05)  (0.08) (0.07)

RIOR2 0.83 0.70  0.61  0.56 1.05 -0.22
(0.04)  (0.03) (0.03) (0.03)  (0.06) (0.06)

o RIOR3 0.83 0.65 0.68  0.65 1.08 -0.25
§ (0.04)  (0.03) (0.03) (0.03)  (0.06) (0.06)
RIOR4 0.86 090 079  0.84 1.15 -0.29
(0.04)  (0.03) (0.04) (0.04)  (0.07) (0.07)

High RIOR 1.00 099  0.96 092 1.17 -0.16
(0.04)  (0.04) (0.04) (0.04)  (0.07) (0.07)

RIOR1-RIOR5 -0.13 -0.31  -0.22  -0.14 0.04 -0.17
(0.05)  (0.04) (0.04) (0.05)  (0.08) (0.08)

continued on next page
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Table A.16: Continued from Previous Page

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.40 020 008 -0.18  -0.52 0.92
(0.05)  (0.04) (0.04) (0.05)  (0.08)  (0.07)

RIOR2 0.44 027 016 -0.11  -0.51 0.95
(0.04)  (0.03) (0.03) (0.03)  (0.06)  (0.06)

~ RIOR3 0.56 044 018 -0.12  -0.52 1.08
2 (0.04)  (0.03) (0.03) (0.03)  (0.06)  (0.06)
“  RIOR4 0.51 040 022 -0.10  -0.54 1.06
(0.04)  (0.03) (0.04) (0.04)  (0.07)  (0.07)

High RIOR 0.67 038 027 -009  -0.27 0.94
(0.04)  (0.04) (0.04) (0.04)  (0.07)  (0.07)

RIOR1-RIOR5 027  -018 -0.18 -0.08  -0.24 -0.02

(0.05)  (0.04) (0.04) (0.05)  (0.08)  (0.08)
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Table A.17: Four Factor loadings of 25 Portfolios sorted on Duration and Residual Institutional Ownership

This table reports time series factor loadings () for the Fama € French three-factor model augmented with
momentum for twenty-five portfolios sorted on duration (Dur) and residual institutional ownership (RIOR)
with OLS standard errors in parentheses. I sort all common stocks listed on NYSE, AMEX, and NASDAQ at
the end of June each year t from 1981 to 2013 into quintiles based on duration for all firms with fiscal years
ending in year t-1. I intersect these quintiles with an independent sort on residual institutional ownership as
of December t-1. I weight returns equally and include delisting returns. If a firm is delisted for cause (delisting
code between 400 and 591) and has a missing delisting return, I assume a delisting return of -80% following
Shumway [60]. Market is the value-weighted return on all NYSE, AMEX, and NASDAQ common stocks minus
the one-month Treasury bill rate, SM B is the average return on three small portfolios minus the average return
on three big portfolios, HML is the average return on two value portfolios minus the average return on two
growth portfolios, and Mom is the average return on two high prior return portfolios minus the average return
on two low prior return portfolios. Dur is cash flow duration. Financial statement data come from Compustat.
For missing Compustat book equity values, I use the Moody’s book equity information collected by Davis et al.
[24]. T only use stocks above the 20" size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.91 094 094 097 1.05 -0.13
(0.03)  (0.03) (0.02) (0.03)  (0.05) (0.05)

RIOR2 0.99 1.01 102  1.01 1.11 -0.12
(0.02)  (0.02) (0.02) (0.02)  (0.04) (0.04)

3 RIOR3 1.02 1.05 1.02  1.04 1.12 -0.10
§ (0.02)  (0.02) (0.02) (0.02)  (0.04) (0.04)
™ RIOR4 0.96 1.01 104  1.06 1.07 -0.11
(0.02)  (0.02) (0.02) (0.02)  (0.04) (0.05)

High RIOR 0.99 .00 1.00  1.02 1.14 -0.14
(0.03)  (0.02) (0.02) (0.03)  (0.04) (0.05)

RIOR1-RIOR5 0.08  -0.06 -0.06 -0.05 -0.09 0.01
(0.03)  (0.03) (0.03) (0.03)  (0.05) (0.05)

Low RIOR 0.89 0.70  0.75  0.80 1.24 -0.35
(0.04)  (0.04) (0.03) (0.04)  (0.07) (0.07)

RIOR2 0.84 0.71 062  0.57 1.08 -0.23
(0.04)  (0.03) (0.02) (0.03)  (0.05) (0.06)

= RIOR3 0.84 0.66  0.69  0.67 1.10 -0.26
§ (0.03)  (0.03) (0.03) (0.03)  (0.05) (0.06)
RIORA 0.87 091 081 085 1.17 -0.30
(0.03)  (0.03) (0.03) (0.03)  (0.06) (0.07)

High RIOR 1.02 1.00 097 093 1.18 -0.17
(0.04)  (0.03) (0.03) (0.04)  (0.06) (0.07)

RIOR1-RIOR5 013 -0.30  -0.22  -0.13 0.06 -0.19
(0.05)  (0.04) (0.04) (0.05)  (0.08) (0.08)

continued on next page
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Table A.18: Continued from Previous Page

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.32 0.12 0.01  -0.28 -0.68 1.00
(0.04) (0.04) (0.04) (0.04) (0.08) (0.07)

RIOR2 0.37 0.22 0.10  -0.17 -0.65 1.02
(0.04) (0.03) (0.03) (0.03) (0.06) (0.06)

o RIOR3 0.50 0.39 0.14  -0.19 -0.64 1.14
E (0.03) (0.03) (0.03) (0.03) (0.06) (0.06)

RIOR4 0.46 0.35 0.15  -0.18 -0.67 1.12
(0.03) (0.03) (0.03) (0.03) (0.06) (0.07)

High RIOR 0.59 0.31 0.20 -0.16 -0.37 0.96
(0.04) (0.03) (0.04) (0.04) (0.07) (0.07)

RIOR1-RIOR5 -0.27 -0.19  -0.18  -0.12 -0.31 0.05
(0.05) (0.04) (0.04) (0.05) (0.08) (0.08)

Low RIOR -0.25 -0.26  -0.22  -0.32 -0.52 0.27

0.03 0.03 0.02 0.03 0.05 0.05

RIOR2 -0.22 -0.16  -0.20  -0.20 -0.43 0.21

0.03 0.03 0.02 0.03 0.05 0.05

: RIOR3 -0.19 -0.15  -0.14 -0.22 -0.38 0.19

2 0.03 0.03 0.02 0.03 0.05 0.05

- RIOR4 -0.18 -0.15  -0.20 -0.26 -0.39 0.21

0.03 0.03 0.02 0.03 0.05 0.05

High RIOR -0.25 -0.22  -0.22  -0.21 -0.30 0.05

0.03 0.03 0.02 0.03 0.05 0.05

RIOR1-RIOR5 0.00 -0.05  0.01 -0.10 -0.22 0.22

0.03 0.03 0.02 0.03 0.05 0.05
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Table A.19: Five Factor loadings of 25 Portfolios sorted on Duration and Residual Institutional Ownership

This table reports time series factor loadings (B) for the Fama & French five-factor model for twenty-five
portfolios sorted on duration (Dur) and residual institutional ownership (RIOR) with OLS standard errors in
parentheses. I sort all common stocks listed on NYSE, AMEX, and NASDAQ at the end of June each year t
from 1981 to 2013 into quintiles based on duration for all firms with fiscal years ending in year t-1. I intersect
these quintiles with an independent sort on residual institutional ownership as of December t-1. I weight returns
equally and include delisting returns. If a firm is delisted for cause (delisting code between 400 and 591) and
has a missing delisting return, I assume a delisting return of -30% following Shumway [60]. Market is the
value-weighted return on all NYSE, AMEX, and NASDAQ common stocks minus the one-month Treasury bill
rate, SM B is the average return on three small portfolios minus the average return on three big portfolios, HM L
is the average return on two value portfolios minus the average return on two growth portfolios, RMW 1is the
average return on two robust operating profitability portfolios minus the average return on two weak operating
profitability portfolios, and CM A is the average return on two conservative investment portfolios minus the
average return on two aggressive investment portfolios. Dur is cash flow duration. Financial statement data
come from Compustat. For missing Compustat book equity values, I use the Moody’s book equity information
collected by Davis et al. [24]. I only use stocks above the 20t size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.96 098  0.98  1.00 1.04 -0.08
(0.03)  (0.03) (0.03) (0.03)  (0.05) (0.04)

RIOR2 1.04 .07 1.07  1.05 1.12 -0.08
(0.03)  (0.02) (0.02) (0.02)  (0.04) (0.04)

3 RIOR3 1.06 .11 1.07  1.07 1.14 -0.08
§ (0.03)  (0.02) (0.02) (0.02)  (0.04) (0.04)
“ RIOR4 1.01 1.07  1.10  1.09 1.10 -0.10
(0.03)  (0.02) (0.02) (0.03)  (0.05) (0.05)

High RIOR 1.06 1.06  1.07  1.06 1.15 -0.09
(0.03)  (0.03) (0.03) (0.03)  (0.05) (0.05)

RIOR1-RIORS5 -0.10 -0.09 -0.09 -0.05 -0.11 0.01
(0.03)  (0.03) (0.03) (0.03)  (0.05) (0.06)

Low RIOR 0.86 0.67  0.70  0.70 0.90 -0.05
(0.05)  (0.05) (0.04) (0.05)  (0.08) (0.07)

RIOR2 0.86 0.74  0.63  0.55 0.83 0.03
(0.04)  (0.03) (0.03) (0.03)  (0.06) (0.06)

n RIOR3 0.85 0.72  0.73  0.64 0.92 -0.07
Ej (0.04)  (0.03) (0.03) (0.03)  (0.06) (0.06)
RIOR4 0.88 095  0.85  0.80 0.96 -0.09
(0.04)  (0.03) (0.04) (0.04)  (0.07) (0.07)

High RIOR 1.05 1.04 098 093 1.01 0.04
(0.05)  (0.04) (0.04) (0.05)  (0.07) (0.07)

RIOR1-RIORS5 -0.19 -0.37  -0.28  -0.23 -0.11 -0.08
(0.05)  (0.05) (0.04) (0.05)  (0.08) (0.09)

continued on next page
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Table A.20: Continued from Previous Page

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.47 030 013 -005  -0.17 0.64
(0.06)  (0.06) (0.05) (0.07)  (0.10)  (0.09)

RIOR2 0.48 025 0.15 -0.06  -0.28 0.76
(0.05)  (0.04) (0.04) (0.04)  (0.08)  (0.07)

- RIOR3 0.59 042  0.15 -0.04  -0.35 0.94
2 (0.05)  (0.04) (0.04) (0.04)  (0.08)  (0.08)

“  RIOR4 0.53 034 021  0.02 -0.39 0.92
(0.05)  (0.04) (0.05) (0.05)  (0.09)  (0.09)

High RIOR 0.69 037 025 -0.02  -0.13 0.82
(0.06)  (0.05) (0.05) (0.06)  (0.09)  (0.09)

RIOR1-RIOR5 022  -006 -0.11 -0.03  -0.04 0.18
(0.06)  (0.06) (0.06) (0.06)  (0.10)  (0.11)

Low RIOR 0.08  -008 -0.13 -0.33  -1.13 1.05
(0.07)  (0.06) (0.05) (0.07)  (0.11)  (0.09)

RIOR2 0.05 012 007 -004  -0.81 0.87
(0.06)  (0.04) (0.04) (0.04)  (0.08)  (0.08)

.~ RIOR3 0.04 024 017 -0.08  -0.59 0.63
2 (0.05)  (0.04) (0.04) (0.05)  (0.08)  (0.09)

= RIOR4 0.06 018 0.9 -0.17  -0.66 0.71
(0.05)  (0.04) (0.05) (0.05)  (0.09)  (0.09)

High RIOR 0.12 018  0.07 -0.01  -0.56 0.68
(0.06)  (0.05) (0.06) (0.06)  (0.09)  (0.09)

RIOR1-RIOR5 020  -026 -021 032  -0.57 0.37
(0.06)  (0.06) (0.06) (0.06)  (0.11)  (0.11)

Table A.21: Continued from Previous Page

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 012 021 -0.07 -0.18  -0.41 0.28
(0.09)  (0.09) (0.08) (0.10)  (0.15)  (0.13)

RIOR2 0.12 000 -0.01 -0.10  -0.25 0.13
(0.08)  (0.06) (0.06) (0.06)  (0.11)  (0.11)

~ RIOR3 010  -005 0.0l -0.16  -0.18 0.08
S (0.07)  (0.06) (0.06) (0.06)  (0.12)  (0.12)

“~  RIOR4 005 007  -005 -022  -0.12 0.7
(0.07)  (0.06) (0.07) (0.07)  (0.13)  (0.13)

High RIOR 0.09  -004 002 -016  -0.13 0.04
(0.09)  (0.07) (0.08) (0.09)  (0.13)  (0.13)

RIOR1-RIOR5 0.03  -017 -0.09 -0.02  -0.28 0.25

(0.09)  (0.09) (0.08) (0.09)  (0.15)  (0.16)
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Table A.27: Mean Excess Returns of 25 Portfolios sorted on Duration and Residual Institutional Ownership
(value-weighted)

This table reports monthly mean excess returns for twenty-five portfolios sorted on duration (Dur)
and residual institutional ownership (RIOR) with OLS standard errors in parentheses. I sort
all common stocks listed on NYSE, AMEX, and NASDAQ at the end of June each year t from
1981 to 2013 into quintiles based on duration for all firms with fiscal years ending in year t-1.
I intersect these quintiles with an independent sort on residual institutional ownership as of
December t-1. I value-weight returns and include delisting returns. If a firm is delisted for cause
(delisting code between 400 and 591) and has a missing delisting return, I assume a delisting
return of -80% following Shumway [60]. Dur is cash flow duration. RIOR is the residual in
a cross sectional regression of the fraction of shares held by institutions on size. Institutional
ownership information is obtained from the Thomson Reuters 13F database. Financial statement
data come from Compustat. For missing Compustat book equity values, I use the Moody’s book
equity information collected by Davis et al. [24]. I only use stocks above the 20" size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 1.11 0.80 071  0.65 0.13 0.98
(0.32)  (0.26) (0.28) (0.29)  (0.42)  (0.31)

RIOR2 0.95 092 084  0.79 0.44 0.52
(0.20)  (0.26) (0.26) (0.24)  (0.31)  (0.25)

~ RIOR3 0.99 0.80 085  0.63 0.30 0.69
g (0.28)  (0.27) (0.25) (0.26)  (0.31)  (0.24)
RIORA 0.77 0.89  0.60  0.56 0.41 0.36
(0.28)  (0.27) (0.26) (0.27)  (0.37)  (0.31)

High RIOR 1.06 0.87 089  0.67 0.58 0.48
(0.31)  (0.29) (0.29) (0.33)  (0.39)  (0.29)

RIOR1 - RIOR5 0.06  -0.08 -0.18 -0.02  -0.45 0.50

(0.26)  (0.19) (0.24) (0.24)  (0.27)  (0.35)
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Table A.28: CAPM Alphas 25 Portfolios sorted on Duration and Residual Institutional Ownership (value-
weighted)

This table reports pricing errors (a) for the CAPM for twenty-five portfolios sorted on duration
(Dur) and residual institutional ownership (RIOR) with OLS standard errors in parentheses. I sort
all common stocks listed on NYSE, AMEX, and NASDAQ at the end of June each year t from
1981 to 2013 into quintiles based on duration for all firms with fiscal years ending in year t-1. I
intersect these quintiles with an independent sort on residual institutional ownership as of December
t-1. I value-weight returns and include delisting returns. If a firm is delisted for cause (delisting
code between 400 and 591) and has a missing delisting return, I assume a delisting return of -30%
following Shumway [60]. Market is the value weighted return on all NYSE, AMEX, and NASDAQ
common stocks minus the one-month Treasury bill rate, SM B is the average return on three small
portfolios minus the average return on three big portfolios, and HML 1is the average return on two
value portfolios minus the average return on two growth portfolios. Dur is cash flow duration. RIOR
is the residual in a cross sectional regression of the fraction of shares held by institutions on size.
Institutional ownership information is obtained from the Thomson Reuters 13F database. Financial
statement data come from Compustat. For missing Compustat book equity values, I use the Moody’s
book equity information collected by Davis et al. [24]. I only use stocks above the 20" size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.46 017 006 -0.05  -0.83 1.29
(0.23)  (0.14) (0.15) (0.14)  (0.24)  (0.29)

RIOR?2 0.31 028 018  0.17 -0.32 0.62
(0.17)  (0.13) (0.12) (0.10)  (0.16)  (0.25)

= RIOR3 0.34 016 024 -0.05  -0.43 0.77
3 (0.16)  (0.15) (0.13) (0.10)  (0.18)  (0.24)
S  RIOR4 0.13 026 -0.02 -0.11  -0.40 0.52
(0.17)  (0.15) (0.15) (0.14)  (0.24)  (0.31)

High RIOR 0.36 019 027 -005  -0.32 0.67
(0.18)  (0.16) (0.19) (0.21)  (0.23)  (0.29)

RIOR1 - RIOR5 0.11 0.02  -021 0.0 -0.51 0.62

(0.26)  (0.19) (0.25) (0.25)  (0.27)  (0.35)
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Table A.29: Fama - French Alphas of 25 Portfolios sorted on Duration and Residual Institutional Ownership
(value-weighted)

This table reports pricing errors (o) for the Fama & French three-factor model for twenty-five
portfolios sorted on duration (Dur) and residual institutional ownership (RIOR) with OLS standard
errors in parentheses. I sort all common stocks listed on NYSE, AMEX, and NASDAQ at the end
of June each year t from 1981 to 2013 into quintiles based on duration for all firms with fiscal years
ending in year t-1. I intersect these quintiles with an independent sort on residual institutional
ownership as of December t-1. I value-weight returns and include delisting returns. If a firm is
delisted for cause (delisting code between 400 and 591) and has a missing delisting return, I assume
a delisting return of -30% following Shumway [60]. Market is the value weighted return on all
NYSE, AMEX, and NASDAQ common stocks minus the one-month Treasury bill rate, SM B is the
average return on three small portfolios minus the average return on three big portfolios, HM L is the
average return on two value portfolios minus the average return on two growth portfolios, and Mom
is the average return on two high prior return portfolios minus the average return on two low prior
return portfolios. Dur is cash flow duration. RIOR is the residual in a cross-sectional regression of
the fraction of shares held by institutions on size. Institutional ownership information is obtained
from the Thomson Reuters 13F database. Financial statement data come from Compustat. For
missing Compustat book equity values, I use the Moody’s book equity information collected by Davis
et al. [24]. I only use stocks above the 20t size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.25 002 -0.08 -0.08  -0.60 0.85
(0.22)  (0.14) (0.15) (0.14)  (0.23)  (0.26)

RIOR2 -0.01 009 008  0.23 -0.10 0.09
(0.15)  (0.12) (0.12) (0.09)  (0.14)  (0.19)

. RIOR3 007  -0.11 014  0.05 -0.23 0.30
2 (0.14)  (0.13) (0.12) (0.09)  (0.17)  (0.20)
°  RIOR4 -0.11 0.07  -0.07  0.01 -0.02 -0.08
(0.15)  (0.14) (0.15) (0.13)  (0.21)  (0.25)

High RIOR -0.01 0.04 018 0.1 -0.10 0.09
(0.14)  (0.14) (0.18) (0.20)  (0.21)  (0.23)

RIOR1 — RIOR5 026  -0.02 -027 -0.19  -0.50 0.76

(0.25)  (0.19) (0.24) (0.24)  (0.27)  (0.36)
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Table A.30: Four Factor Alphas of 25 Portfolios sorted on Duration and Residual Institutional Ownership
(value-weighted)

This table reports pricing errors (a) for Fama & French three-factor model augmented with
momentum for twenty-five portfolios sorted on duration (Dur) and residual institutional ownership
(RIOR) with OLS standard errors in parentheses. I sort all common stocks listed on NYSE, AMEX,
and NASDAQ at the end of June each year t from 1981 to 2013 into quintiles based on duration
for all firms with fiscal years ending in year t-1. I intersect these quintiles with an independent
sort on residual institutional ownership as of December t-1. I v value-weight returns and include
delisting returns. If a firm is delisted for cause (delisting code between 400 and 591) and has a
missing delisting return, I assume a delisting return of -30% following Shumway [60]. Market is the
value-weighted return on all NYSE, AMEX, and NASDAQ common stocks minus the one-month
Treasury bill rate, SM B is the average return on three small portfolios minus the average return
on three big portfolios, HML is the average return on two value portfolios minus the average
return on two growth portfolios, RMW is the average return on two robust operating profitability
portfolios minus the average return on two weak operating profitability portfolios, and CM A 1is the
average return on two conservative investment portfolios minus the average return on two aggressive
investment portfolios. Dur is cash flow duration. RIOR is the residual in a cross sectional regression
of the fraction of shares held by institutions on size. Institutional ownership information is obtained
from the Thomson Reuters 13F database. Financial statement data come from Compustat. For
missing Compustat book equity values, I use the Moody’s book equity information collected by Davis
et al. [24]. I only use stocks above the 20" size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.51 017 014 013 -0.09 0.60
(0.22)  (0.13) (0.14) (0.14)  (0.19)  (0.26)

RIOR2 0.19 024 026  0.28 0.12 0.08
(0.14)  (0.12) (0.11) (0.10)  (0.13)  (0.20)

5 RIOR3 0.24 000 022  0.19 0.04 0.20
s (0.14)  (0.13) (0.12) (0.09)  (0.16)  (0.21)
¢ RIOR4 0.02 010  0.06  0.07 0.17 -0.15
(0.15)  (0.14) (0.15) (0.13)  (0.21)  (0.26)

High RIOR 0.22 013 023  0.31 0.13 0.09
(0.12)  (0.15) (0.19) (0.20)  (0.21)  (0.24)

RIOR1 - RIOR5 0.29 004 -0.09 -0.18  -0.22 0.51

(0.25)  (0.19) (0.24) (0.24)  (0.27)  (0.36)
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Table A.31: Five Factor Alphas of 25 Portfolios sorted on Duration and Residual Institutional Ownership
(value-weighted)

This table reports pricing errors (a) for the Fama & French five-factor model for twenty-five
portfolios sorted on duration (Dur) and residual institutional ownership (RIOR) with OLS standard
errors in parentheses. I sort all common stocks listed on NYSE, AMEX, and NASDAQ at the end
of June each year t from 1981 to 2013 into quintiles based on duration for all firms with fiscal years
ending in year t-1. I intersect these quintiles with an independent sort on residual institutional
ownership as of December t-1. I value-weight returns and include delisting returns. If a firm is
delisted for cause (delisting code between 400 and 591) and has a missing delisting return, I assume
a delisting return of -80% following Shumway [60]. Market is the value-weighted return on all NYSE,
AMEX, and NASDAQ stocks minus the one-month Treasury bill rate. Dur is cash flow duration.
RIOR s the residual in a cross sectional regression of the fraction of shares held by institutions
on size. Institutional ownership information is obtained from the Thomson Reuters 13F database.
Financial statement data come from Compustat. For missing Compustat book equity values, I use
the Moody’s book equity information collected by Davis et al. [24]. T only use stocks above the 20"
size percentile.

Low Dur D2 D3 D4 High Dur D1-D5

Low RIOR 0.51 000 -0.06 -0.16  -0.08 0.59
(0.23)  (0.14) (0.16) (0.15)  (0.23)  (0.27)

RIOR2 0.02 004 -0.04 0.04 -0.07 0.05
(0.15)  (0.12) (0.12) (0.09)  (0.15)  (0.20)

5 RIOR3 000  -025 -0.12 -0.02  -0.21 0.22
s (0.15)  (0.13) (0.12) (0.10)  (0.18)  (0.21)
¢ RIOR4 014  -015 -0.21  -0.08 0.17 -0.32
(0.16)  (0.14) (0.15) (0.14)  (0.22)  (0.26)

RIOR1-RIOR5 0.05  -0.13 -0.01 0.1 0.12 -0.17
(0.14)  (0.15) (0.18) (0.21)  (0.22)  (0.24)

RIOR1-RIOR5 0.56 012  -0.06 -027  -0.20 0.76

(0.25)  (0.20) (0.24) (0.25)  (0.28)  (0.37)
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