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Abstract
We show that an increase in a stock’s breadth of institutional ownership or turnover is followed
by a significant but temporary increase in its CAPM beta estimate and a decrease in its CAPM
alpha. The increasing effect of breadth of ownership on beta estimates is mainly driven by
short-term investors. These transitory, trading activity driven components of beta estimates
contribute to the empirical failure of the CAPM and the large returns to long-short portfolios
that bet against beta. In addition, the relations between ownership breadth, turnover, and betas
that we document help explain the puzzling fact that on average betas increase after seasoned
equity offerings and stock splits, and decrease after stock repurchases.
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1. Introduction
Barberis, Shleifer, and Wurgler (2005) argue that investor groups with similar trading
patterns cluster into the same shares (“habitat”) thus increasing these stocks’ co-movement with
each other. Their theory can explain the puzzling finding in Vijh (1994) that a stock’s inclusion
in a market index increases its CAPM beta.
We provide new evidence to support the idea that a stock’s ownership structure and its
investors’ trading patterns affect its CAPM beta estimates that is consistent with the “habitat”
view of the stock market. Furthermore, we find that investors’ clustering into particular stocks
leads to strong dynamic patterns not only in the stocks’ CAPM beta estimates, but also in stock
returns – we call these patterns “beta bubbles”. Figure 1 below illustrates in event time the
returns on portfolios that are based on year zero beta estimate deciles for ten years preceding
and following the estimation. As shown in Figure 2 below, these return patterns mirror similar
patterns in changes in institutional ownership breadth, as defined in Chen, Hong, and Stein
(2012).
Figure 1. Average returns in beta deciles surrounding the year of beta estimation.
This figure presents the average returns for year 0 beta decile portfolios from ten years before the beta
estimation to ten years after the estimation. Betas are estimated using year 0 data with the Cohen et al.
(1983a) method and the portfolios are formed in the beginning of year 1. The dark bars in the front
represent the returns on the low beta portfolio and the dark bars in the back represent the returns on the
high beta portfolio.
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Figure 2. Breadth of ownership in beta deciles surrounding the year of beta estimation.
This figure presents the average change in ownership breadth for ten beta-sorted portfolios from ten
years before the beta estimation to ten years after the estimation. Breadth of ownership is defined by the
percentage of all institutions that hold the given stock from all institutions with positive equity
investments in our sample at that point in time. Betas are estimated using year 0 data using the Cohen
et al. (1983a) method and the portfolios are formed in the beginning of year 1. The low beta portfolio is
depicted with the dashed and the high beta portfolio with the solid black line. The grey lines represent
the other eight decile portfolios.
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In line with the view that these patterns in returns and ownership breadth changes are
related, we document a robust positive correlation between the changes in institutional
ownership breadth and stock returns. Below we examine more formally, for instance, whether
the observed increase in ownership breadth for the high beta stocks prior to the beta estimation
year is a factor affecting the exceptionally poor abnormal returns to those stocks in the year
that immediately follows the estimation of betas (and the opposite for the low beta stocks). In
addition, we explore whether the large ownership changes documented in Figure 2 could affect
the stocks’ CAPM beta estimates and the selection of stocks into the high and low beta decile
portfolios.
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Our main finding is that an increase in a stock’s breadth of institutional ownership is
followed by a significant but mostly temporary increase in its CAPM beta estimate and a
decrease in its CAPM alpha.
There are several possible explanations for this positive relation between betas and past
changes in ownership breadth; also reflected in Figures 1 and 2. Besides the “habitat”
explanation, this relation could be driven by institutions foreseeing fundamental changes in
companies and purchasing stocks whose betas are expected to increase. The observed relation
between ownership breadth and betas could also be due to institutional ownership reducing the
negative intervalling effect bias in betas arising from infrequent and non-synchronous trading
of stocks. Contrary to these alternative explanations, we cannot find evidence that the positive
relation between institutional ownership breadth and betas would be driven by
contemporaneous changes in stock fundamentals or the intervalling effects. Rather, we find
that changes in ownership breadth temporarily distort beta estimates in the same direction, and
thus affect the performance of the CAPM. We find that the transitory biases in beta estimates
that follow ownership changes are also associated with negative future returns, finding which
also helps explain the empirical failure of the CAPM and the large returns to long-short
portfolios that bet against beta (see e.g. Frazzini and Pedersen, 2014).
The intuition of the “habitat” view of the stock market is that the ownership structure
affects betas via the investors’ trading patterns. In line with this, we should find that an increase
in the number of institutional investors that trade frequently has a larger positive impact on a
stock’s future beta than an increase in the number of investors that trade infrequently. To test
this hypothesis, we follow Gaspar, Massa, and Matos (2005) and Cella, Ellul, and Giannetti
(2013) and classify institutional owners as short-term owners if their investment horizon
belongs to the lowest tercile among all institutional investors. In accordance with our
hypothesis, we find that an increase in the ownership breadth of short-term institutional
investors increases the next year’s beta estimates, but an increase in the ownership breadth of

4

long-term investors actually decreases the estimates. Besides the trading frequency of the
institutional investors, we find more generally that increases in a stock’s turnover (a measure
of trading intensity of all its investors) increase the stock’s future beta and decrease the stock’s
future expected returns.
We show several other pieces of evidence to support the finding that breadth of
institutional ownership and investors’ trading intensity positively affect stocks’ betas. Most
notably, we consider a natural experiment: the effect of the 2003 mutual fund scandal on the
betas of stocks held by the scandal funds. Following the arguably exogenous shock of public
revelation of different malpractices by these funds, the affected mutual funds experienced large
withdrawals and had to liquidate their stock positions. This, in line with our hypothesis, led to
a significant decrease in the betas of those stocks that were most widely held by the scandal
funds.
Furthermore, we consider the effects of seasoned equity offerings, stock repurchases, and
splits on stocks’ betas. Purely from the fundamental risk perspective, one would expect that
seasoned equity offerings decrease stocks’ betas as the equity offerings lower the firms’
leverage (see e.g. Hamada, 1972). Similarly, one might expect that stock repurchases increase
the stocks’ betas and that splits do not affect the betas at all. In contrast, we find that stocks’
betas increase after equity offerings, decrease after share repurchases, and increase after splits.
These anomalous changes in stocks’ betas are consistent with some earlier findings in the
literature, see e.g. Healy and Palepu (1990), Nohel and Tarhan (1998), and Brennan and
Copeland (1988). They are furthermore consistent with our hypothesis that ownership breadth
and trading intensity increase betas, as the seasoned equity offerings and splits increase the
measures of ownership breadth, short-term ownership breadth, and turnover, while repurchases
decrease them.
Taken together, our findings provide strong evidence that beta estimates computed using
robust methods are affected by temporary non-fundamental trading and ownership related
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factors. We find furthermore that these temporary factors lead to a large instability in beta
estimates, and result in a selection of stocks with particular ownership and trading
characteristics to the high and low beta deciles (that are used e.g. in testing the CAPM and in
trading strategies that bet against beta). To give an idea of the degree of instability, consider
the fact that on average only 29% of the stocks that are in the highest beta decile were in that
decile also in the previous year; and as much as 25% of the stocks that are in the highest beta
decile were in one of the five lowest beta deciles in the previous year. To understand the extent
to which ownership characteristics influence the selection of stocks to the high and low beta
deciles, consider, for instance, that the stocks with the largest increases in their breadth of shortterm ownership (those in the highest decile of change) are six times more likely to be in the
highest beta decile than in the lowest beta decile in the following year.
If the beta estimates are in this way affected by temporary factors not related to the
fundamentals, we can hardly expect them to be unbiased proxies for the systematic risk of
stocks. Our results, therefore, help explain the empirical failure of the CAPM. It is also
conceivable that the increased role of institutions, and the associated increased relevance of
institutional investors’ ownership breadth and turnover on beta estimates, is one factor behind
the weakened performance of CAPM in more recent samples.1
Our research is related to several strands of literature. Besides Barberis, Shleifer, and
Wurgler (2005), there are several other related papers that provide evidence that stocks that
share common characteristic co-move beyond what is explained by the fundamentals; see e.g.
Barberis and Shleifer (2003), Greenwood (2008), and Boyer (2011). Most closely our paper is
related to Greenwood and Thesmar (2011), Lou (2012), and Antón and Polk (2014), who argue
that institutional ownership results in excessive co-movement among stocks held by them.2

1

Compare for instance the estimates of the security market line in Black, Jensen, and Scholes (1972) and Baker,
Bradley, and Wurgler (2011). The first estimate is upward sloping while the second that uses more recent data is
clearly downward sloping. We are most grateful to Rajnish Mehra for pointing out this implication of our findings.
2
Kumar and Lee (2006) show that stocks that are widely held by retail investors also tend to comove beyond
fundamentals. In our analysis, however, we focus on the effects of institutional investors.
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Antón and Polk (2014) show that there is a causal link between stocks’ common mutual fund
ownership and their subsequent return correlation. Particularly, they show that mutual fund
flows are a strong determinant of subsequent comovement, a finding which is consistent with
our hypotheses.3
In addition to those mentioned above, our paper is closely related to Campbell and
Vuolteenaho (2004), who show that stocks’ betas can be divided into a more fundamental cash
flow beta and a discount rate beta. Our ownership changes and changes in turnover, we believe,
are largely related to the latter. Our result that institutional trading temporarily biases betas can
potentially be related to the finding of Gilbert, Hrdlicka, Kalodimos, and Siegel (2014) that the
CAPM performs better when we use low frequency (quarterly) rather than high frequency
(daily) returns. In addition, our paper is related to the literature that tries to explain the empirical
failure of the CAPM through the leverage constraints (e.g. Black, 1972, and Frazzini and
Pedersen, 2014), asset managers’ benchmarking and investors’ preferences to lottery stocks
(Baker, Bradley, and Wurgler, 2011), or differences in opinion (Hong and Sraer, 2016). Our
research is also closely related to a recent working paper by Kasch (2015), who shows
complementary evidence that stocks’ trading volumes and betas are closely related. 4
Our paper contributes to the literature in several ways. Our first contribution is to uncover
strong dynamic patterns in stock returns and institutional ownership for beta sorted portfolios,
as documented in Figures 1 and 2. Second, we are the first to show evidence that past changes
in institutional ownership breadth (especially the breadth of short-term ownership) positively
affect stocks’ betas, but that increases in betas, if anything, decrease future ownership breadth.
Therefore, in contrast to what is often argued in the literature, see e.g. Karceski (2002), Baker

3

In other related papers Edelen, Ince, and Kadlec (2016) show that institutional investors trade against well-known
stock return anomalies and DeVault, Sias, and Starks (2014) provide evidence that institutions are sentiment
traders. These institutions’ common trading patterns thus contribute to the comovement of stocks commonly held
by institutions. Interestingly, these papers find that institutions on average make negative alpha trades with respect
to the anomalies and sentiment, just as Figures 1 and 2 suggest institutions do with respect to betting against beta.
This suggests that institutional ownership, and changes in institutional ownership are likely to be related to market
efficiency via multiple channels.
4
Other papers evaluating the CAPM include Fama and French (1992), Black (1993), Karceski (2002), and Blitz
and van Vliet (2007).
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et al. (2011), Christoffersen and Simutin (2016), and Sialm, Starks, and Zhang (2015), we
present evidence that the causality between institutional ownership and betas runs from
ownership to betas, not in the other direction. One of our contributions is to document evidence
of the degree to which changes in ownership breadth affect the stocks’ allocation to different
beta deciles. Finally, related to corporate finance events, we show new evidence related to the
changes in betas, breadth of ownership, and turnover after SEOs, repurchases, and splits that is
consistent with our hypothesis of how ownership and investors’ trading intensity affect beta
estimates.
The paper is organized as follows. In Section 2 we describe the data. In Section 3 we
present our main findings regarding the relations between breadth of institutional ownership
and betas. In Section 4 we consider a natural experiment and in Section 5 the effects of
corporate finance actions on betas. In Section 6 we look at selection of stocks into beta deciles
and in Section 7 we study how changes in institutional ownership are related to expected
returns. In Section 8 we consider alternative hypothesis to explain our main findings and in
Section 9 we study how changes in betas affect institutional investors’ subsequent investment
and trading behavior. Section 10 concludes the paper.

2. Data
In the empirical analyses below, we employ standard data on the US stock markets. The
main data sources are the CRSP and the Thomson-Reuters Institutional Holdings databases.
The sample includes all US common stocks (CRSP share codes 10 and 11) listed on NYSE,
AMEX, NYSE MKT, and NASDAQ.5 The sample period is limited by the availability of the
institutional holdings data, and all the results below are reported for the period from 1982 to
2014.
5

To make sure that our results are not entirely driven by small or opaque stocks, we repeat all our analyses with
a sample where 30% of the smallest stocks by market capitalization are dropped each month, and with a sample
that drops all the stocks that had one or more trading days during the beta estimation periods when the stock was
not traded at all.
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The key dependent variable in our analyses is a stock’s CAPM beta. We estimate betas
using the approach introduced by Cohen, Hawawini, Maier, Schwartz, and Whitcomb (1983a;
hereafter CHMSW). In another paper, the same authors (Cohen, Hawawini, Maier, Schwartz,
and Whitcomb, 1983b) show theoretically that in the presence of delays in price adjustments,
a beta measured using infinitely long-horizon returns provides a consistent estimator of the
stocks true systematic risk. CHMSW provide a two-stage procedure to estimate what the beta
of infinitely long returns would be using betas estimated from returns of different measurement
intervals.
We implement the CHMSW method as follows. In the first stage, we estimate betas using
12 months of daily data and the differencing intervals (or return measurement intervals, L)
ranging from one day to ten days. This gives us ten beta estimates, 𝛽̂𝐿 , for each stock for each
12-month period. To clarify, 𝛽̂1 refers to the beta estimated using daily returns whereas, for
example, 𝛽̂6 is the beta estimated using non-overlapping six-day returns. In the second stage,
the estimated betas are regressed on the inverse of the differencing intervals raised to the
positive power n:

𝛽̂𝐿 = 𝑎 + 𝑏𝐿−𝑛 + 𝑒.

(1)

We follow CHMSW and set n equal to 0.8.6 In the second stage regression given by Eq. (1),
the estimated coefficient a corresponds to the asymptotic estimate of beta in the limit where the
return observation interval approaches infinity, i.e., when L approaches infinity and L-n
approaches zero. We estimate the asymptotic betas for each stock each month using the past 12
months’ daily returns.
As CHMSW, we use this beta estimation method to correct for the intervalling effect
biases in betas estimated simply using daily returns. Such biases arise as a result of frictions in

6

For robustness we also use n=0.6 and n=1.0. None of the results are affected by the choice of n.
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the trading process, thin trading, infrequent trading, non-synchronous trading, and other delays
in the adjustment of stock prices to new information; see e.g. Cohen, Hawawini, Maier,
Schwartz, and Whitcomb (1983b). The main advantage of the CHMSW method over other
standard methods is that it accounts for the intervalling effect over a broader range of intervals
than Scholes and Williams (1977) while needing no rigid assumptions regarding the number of
leads and lags to be included in the estimation as in Dimson (1979).7
Our main explanatory variable, to explain changes in betas, is stocks’ ownership breadth.
We define the ownership breadth similarly to Chen, Hong, and Stein (2002) as the number of
institutions holding the stock divided by the total number of institutional shareholders. The
ownership breadth is calculated for each stock each quarter using the Thomson-Reuters
Institutional Holdings (13F) data.
In addition to aggregate ownership breadth, we calculate the ownership breadth
separately for groups of institutional shareholders with different trading frequencies. Following
Gaspar, Massa, and Matos (2005), we define for each institution each quarter a portfolio churn
rate as the sum of the stock purchases and sales divided by the portfolio value.8 Similarly to
Cella, Ellul, and Giannetti (2013), we then use average churn rates to classify institutions as
having either a short-term, a medium-term, or a long-term investment horizon. The
classification is performed separately for each quarter using data over the preceding eight
quarters. Hence, each quarter t institutional investors are sorted in three equally sized groups
by their average quarterly churn rate between quarters t-8 and t-1. This way there is no
mechanical dependence between the portfolios held at quarter t and the investment horizon
grouping performed at quarter t. We call the one-third of institutions with the highest average

7

For robustness we also estimate betas using the Scholes and Williams (1977) method, the Dimson (1979) method
with five leads and lags, and shrinking the estimated betas towards one as in Frazzini and Pedersen (2014). None
of our results are affected by the choice of the beta estimation method.
8
The 13F files only provide quarter-end snapshots of the portfolios. Hence, this measure is likely to underestimate
the churn rates of frequently trading institutions if they trade in and out of a stock within the quarter. However,
we use the churn rate only to sort institutions and hence the effect of this underestimation should be mitigated.
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churn rates short-term investors and the one-third with the lowest churn rates long-term
investors. The remaining middle tercile is classified as medium-term investors.
After classifying institutions each quarter by their investment horizon, we calculate for
each stock the breadth of ownership by the different types of institutions. Namely, the breadth
of short-term ownership is the number of short-term shareholders holding the stock divided by
the total number of institutions classified as being short-term. The breadths of medium-term
and long-term ownership are calculated similarly.
We calculate our second explanatory variable, stocks’ daily turnover, as the number of
shares traded divided by the number of shares outstanding using data from CRSP. The annual
turnover is then calculated as the average of the daily turnovers over 12 months. The reporting
of trading volume in NASDAQ differs from the other exchanges. To account for this, we
standardize the stocks’ annual turnovers at the exchange-year level by dividing the stocks’
annual average turnover by the average turnover in its stock exchange. We refer to this turnover
measure as the exchange-adjusted turnover.9 Moreover, we focus on changes, rather than levels
of the adjusted turnover. These measures should mitigate all issues related to different volume
reporting practices across exchanges.
As controls in some of the regressions below, we also use daily return volatility, the
Amihud (2002) illiquidity measure, and the strength of the short-term reversal. The Amihud
(2002) measure is calculated as the 12-month average of the daily ratio of absolute return to
dollar trading volume on that day. The short-term reversal is estimated as opposite of the firstorder autocorrelation of daily market-adjusted returns.
Table 1 presents the summary statistics of the key variables analyzed in this study and
Table 2 provides the average cross-sectional correlations between these variables.

9

In case the stock switches its listing exchange during the 12-month window we adjust its turnover by the
exchange average separately for the periods the stock was listed on different exchanges. The total exchangeadjusted turnover is then the weighted average of the exchange-adjusted turnovers where the weights correspond
to the number of trading days the stock was listed on each exchange.
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[Tables 1 and 2]

Note from Table 2 especially the large positive contemporaneous correlations between
the changes in the ownership breadth measures and returns, and the positive correlations
between the lagged changes in these measures and beta. Note also the negative autocorrelation
in the changes in short-term breadth of ownership.

3. Institutional ownership breadth and betas
3.1. Do shocks in institutional ownership breadth increase betas
Our main hypothesis is that a stock’s institutional ownership breadth and trading intensity
affect its beta positively. To test this idea formally, we employ the Fama-MacBeth (1973)
framework of a time series of cross-sectional regressions. Because betas, similarly to breadths
of ownership and turnovers, are persistent, we regress changes in betas on changes in the
explanatory variables. Further, to avoid issues of joint determination, we lag the explanatory
variables.
Table 3 presents the results of regressing changes in the 12-month beta estimates on
lagged changes in the institutional ownership breadth measures, the share turnover, and
controls. To illustrate the timing of the variables, consider the cross-sectional regression for
December 2014. The change in beta refers to the difference between a beta estimated using
daily data for the year 2014 and a beta calculated using data for 2013. The lagged change in
turnover refers to the change in the exchange-adjusted turnover from 2012 to 2013. The lagged
changes in the ownership breadth measures refer to differences in the breadths between
December 2013 and December 2012.
We run the cross-sectional regressions for every quarter, average the time series of
coefficients, and calculate coefficient standard errors using the Newey and West (1987)
approach with three lags. As controls we use the stocks’ lagged return and lagged changes in
12

volatility, Amihud (2002) illiquidity measure, and the negative of the first-order autocorrelation
of daily market-adjusted returns (reversal). In the last specification we include additional
contemporaneous variables to control for changes in firm fundamentals that might also affect
betas. These additional variables capture changes in financial and operating leverage, asset
growth, profitability, and analyst coverage.10

[Table 3]

The results presented in Table 3 provide strong empirical support for the hypothesis that
institutional ownership and trading intensity increase betas. Columns 1, 6, and 8 show that an
increase in the ownership breadth results in an increase in a stock’s beta the next year. This
effect is statistically highly significant with associated t-statistics between 2.96 and 3.95. The
result is also robust to the inclusion of variables controlling for changes in firm fundamentals
(column 8).11, 12
In columns 2-4, 7, and 9 we replace the ownership breadth variable with the three breadth
variables for the different types of institutional shareholders: long-term, medium-term, and
short-term. Our hypothesis is that institutional investors’ ownership breadth affects betas
through these institutions’ trading, which either responds to or affects the contemporaneous
market returns. In both cases, these institutions’ trading can lead to abnormal price movements
in the affected stocks, due to price pressure from trading, that are correlated with the market

10

Financial and operating leverage are measured as in Novy-Marx (2011) as debt scaled by assets and operating
costs scaled by assets, respectively. Asset growth is measured as the year-over-year growth in book assets,
profitability as gross profits scaled by assets as in Novy-Marx (2013), and analyst coverage as the logarithm of
one plus the number of analysts following the stock. Data on accounting items are from Compustat and analyst
coverage from I/B/E/S.
11
The control variables in columns 8 and 9 control for changes in firm fundamentals that are contemporaneous to
the changes in betas. The motivation for including these controls is that changes in institutional ownership may
reflect future changes in fundamentals that also affect betas. The results in Table 3 show indeed that increases in
operating leverage, book assets, and analyst coverage are associated with increases in betas. Importantly, however,
inclusion of these fundamental controls does not affect our main results quantitatively or qualitatively.
12
In the Appendix A we show that an increase in the breadth of ownership affects both components of beta: the
correlation with the market and the relative return volatility.
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returns and thus affect beta estimates. Given our hypothesis, we would then expect that the
short-term investors’ ownership breadth should increase betas more than that of the long-term
investors’. From Table 3 it is clear that the effect of ownership breadth on beta is indeed much
larger in the case of the short-term owners than for the long-term owners. When all the
ownership breadth variables and controls are included, an increase in the long-term breadth
actually decreases betas, whereas an increase the short-term breadth very significantly increases
future beta estimates. This is consistent with our expectation that an increase in the number of
long-term investors should decrease a stock’s trading intensity whereas an increase in the
number of short-term investors should increase it. These results are again robust to adding the
contemporaneous controls to the regression (column 9).
Columns 5-9 of Table 3 show also that an increase in the share turnover results in a
statistically significant increase in the next year’s beta estimates. Importantly, changes in
turnover have a significant positive effect on betas even in the presence of the ownership
breadth variables (columns 6-9) as the effects of the breadth variables and turnover are
statistically significant simultaneously. This highlights the fact that breadth and turnover
measures are related but not fully correlated dimensions of investors’ trading intensity.
Although our paper focuses on the effect of institutional ownership breadth on betas we
find it interesting that trading volume has in many ways similar effects on betas as changes in
institutional ownership. After all, it is conceivable that trading volume proxies for trading
activity of some other groups of investors that have similar effects on betas as institutional
owners. More specifically, it is possible that short-term institutional owners are just one large
investor group who trades frequently, whose trading either responds to or affects the market
return, and whose ownership increases betas. Given this, studying the effects of turnover on
betas in parallel to the effect of the institutional ownership is of interest.
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Overall, the results presented in Table 3 provide strong empirical support for our main
thesis: betas depend positively both on the degree of institutional investors’ ownership breadth
and measures of investors’ trading intensity such as the stocks’ turnover.

3.2. Long-term effects of ownership breadth shocks on betas
To gauge how long the impact of a shock to breadth of ownership or turnover on beta
persists, Figure 3 repeats the analysis in Table 3 for different lag lengths. Namely, we vary the
lag between the estimation of breadth or turnover shocks and the beta estimation from 1 to 12
quarters and plot the coefficients of the key variables and their 95% confidence intervals. The
results presented in Table 3 correspond to those in Figure 3 when using a lag of four quarters.
The left column of Figure 3 contains no controls and corresponds to columns 1, 4, and 5 of
Table 3 whereas the right column includes the basic set of controls and corresponds to columns
6 and 7 in the table.

[Figure 3]

From Figure 3 it seems that the effects of changes in breadth and turnover on betas are
largely, but not entirely, transitory. One factor that makes the effect of changes in ownership
breadth transitory is the fact that changes in short-term breadth are transitory themselves, which
is evident from the negative autocorrelation of short-term breadth reported in Table 2. Without
controls (left panel), the positive effect of the ownership breadth on betas dissipates after 7
quarters, the effect of the short term breadth after 9 quarters, and the effect of the exchangeadjusted turnover after 5 quarters. Including the controls changes the graphs slightly, and the
effect turns statistically non-significant only in the case of breadth (after 8 quarters).
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4. Natural experiment
To complement our analysis so far, we examine a natural experiment which allows us to
identify a causal effect of ownership changes on betas. Our natural experiment is based on the
mutual fund trading scandal that occurred in September 2003. During this time period, a large
number of mutual fund families were caught facilitating illegal late trading and market timing
practices, which resulted in large outflows of assets from the fund families that were involved
in the scandal. These outflows forced the affected funds to liquidate some of their positions,
which caused an arguably exogenous reduction in the breadth of ownership in the stocks that
were widely held by the scandal funds. In exploiting this event, our identifying assumption is
that there were no other systematic fundamental shocks that affected differently the companies
which had a large or a small number of scandal fund owners relative to all institutional owners.
The same setting has been previously used by Kisin (2011) and Antón and Polk (2014).
Our instrument is the ratio of scandal fund owners to the total amount of institutional
owners (breadth ratio) in September 2003. For the funds that did not report portfolio holdings
in September 2003, we use the June 2003 holdings. In the spirit of Antón and Polk (2014), we
define an alternative indicator variable that equals one if the breadth ratio is above the crosssectional median and zero otherwise.
We first regress the change in ownership breadth or short-term breadth between
September 2004 and September 2003 against our instrument and controls to obtain a fitted
change in breadth or a fitted change in short-term breadth. We find that in all the specifications
that we consider, the first-stage t and F-statistics are very large indicating that our analysis does
not suffer from a weak instrument problem. Since the mutual fund trading scandal forced the
affected funds to reduce their asset holdings substantially, it is not very surprising that breadth
ratio has a strong predictive power for the subsequent decrease in the breadth of institutional
ownership. The first-stage results are presented in Table A3 in the appendix.
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In the second stage, we explain the changes in beta estimates using one year of data
before and after the scandal with our fitted breadth measure and controls in a similar fashion to
Table 3. Since joint determination is not a problem in this setting, the explanatory variables are
not lagged in this analysis.

[Table 4]

Table 4 shows the results from the second-stage regressions. Consistent with our earlier
results, we find that an increase in breadth of institutional ownership has a positive effect on
betas. This effect is statistically highly significant with associated t-statistics between 4.24 and
7.74.13 This provides evidence that ownership structure has a direct causal impact on betas.
Furthermore, these results – based on a setting that allows us to use estimates of
contemporaneous changes in breadth of ownership – suggest that the effect of ownership
breadth on betas is much larger than what is suggested by the estimates in Table 3. According
to the results in the natural experiment a one standard deviation increase in ownership breadth
increases the beta estimates by 0.53, which seems highly economically relevant.

5. Effects of corporate finance actions on betas
Next we explore the relation between institutional ownership and betas using seasoned
equity offerings, stock splits, and share repurchases as shocks to the ownership breadth. A priori
one would expect, given the theoretical result of Hamada (1972) used frequently in “levering
and unlevering of betas”, that equity issues should result in a decrease in betas, sharerepurchases in an increase in betas while splits should have no effect on betas. In turn, our
argument why these corporate finance actions should affect betas – and mostly in the opposite
directions – is that SEOs and splits most likely increase the number of shareholders whereas

13

Our results are robust to clustering the standard errors by 49 Fama-French industries.
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repurchases decrease the investor base. Given this, if our logic is correct, SEOs and splits
should result in increases in betas and repurchases should decrease betas.
To test the effects of these corporate finance actions on betas we collect data on SEOs
from the SDC new issues database, data on splits (including stock dividends) from the CRSP
stock event file, and data on repurchases from the SDC mergers and acquisitions database. We
employ three different tests on the effect of these events on betas following Green and Hwang
(2009). The basic idea in all three tests is to compare a beta calculated using data immediately
following the event to a beta calculated prior to the event and test whether the difference has
the predicted sign and is statistically significant. We estimate the pre-event beta using 12
months of daily data ending the month prior to the event. The post-event beta is estimated using
12 months of daily data starting the month after the event. The betas are estimated using the
CHMSW method to control for the intervalling effect bias.
The first test is a simple univariate test of the mean difference between post-event and
pre-event betas with standard errors clustered by event month. In the second test, we average
the beta changes of all events during a month and, in the spirit of Fama and MacBeth (1973),
calculate the time-series average of the monthly average beta changes. Here the standard errors
are calculated using the Newey and West (1987) approach. The third test involves finding a
matching firm that does not undergo an event during the estimation window and comparing the
changes in betas of the event firms to those of the matched firms, clustering standard errors by
event month. The matching is done within industry (using the Fama-French classification with
49 industries) by firm size. In addition to betas, we also report the changes in breadth of
ownership, breadth of short-term ownership, and share turnover resulting from the three
corporate financing actions. The results of these tests are presented in Table 5.

[Table 5]
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The first four columns of Table 5 give the results for the seasoned equity offerings. The
results presented in the second and third columns of Table 5 support our earlier hypothesis that
an SEO increases the number of investors. Both the breadth of overall institutional ownership
and that of the short-term investors significantly increase as a result of an SEO. The offerings
also lead to an increase in the share turnover (fourth column). These increases are statistically
very significant in all three tests.
Having established that breadth of institutional ownership increases after SEOs, if our
argument holds, we expect them to result in an increase in beta estimates. All three tests
strongly agree with this prediction. The estimates in the first column show that an SEO leads
to an increase in beta between 0.11 (Fama-MacBeth) and 0.13 (matched). The increase is also
statistically very significant with t-statistics ranging from 4.85 to 7.96. This result is at odds
with the classic theoretical result of Hamada (1972) that an increase in equity (relative to debt)
results in lower equity beta. In general, our evidence on the effects of SEOs on betas is
consistent with the earlier findings of Healy and Palepu (1990) and Carlson, Fisher, and
Giammarino (2010), who show that betas before SEOs are smaller than one year after.
The next four columns of the table provide similar results for the stocks splits which we,
again, expect to increase the investor population and hence also beta. Again, the tests confirm
our prediction. A stock split results in a statistically significant increase in breadth of ownership
and share turnover. Most importantly, the change in beta is positive and statistically significant
ranging in magnitude from 0.09 to 0.12. Our results are in line with the findings in Lamoureux
and Poon (1987) and Brennan and Copeland (1988).
Finally, the last four columns show somewhat weaker results for share repurchases which
we expect to decrease the breadth of institutional ownership and betas. The results from the
univariate test support our prediction and are statistically significant. According to that test a
share repurchase significantly decreases ownership breadth, turnover, and also betas. The
Fama-MacBeth tests have the predicted negative sign but mostly lack statistical significance.
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The matched firms method yields very low and statistically non-significant coefficient
estimates. Also this is at odds with the classic theoretical result of Hamada (1972), which
predicts that an increase in debt to equity ratio results in higher equity beta. Our results with
regards to the effects of repurchases on betas are however consistent with Nohel and Tarhan
(1998) and Grullon and Michaely (2004).
Overall, the results presented in Table 5 provide strong additional empirical support for
our hypothesis that an increase (decrease) in institutional ownership breadth results in an
increase (decrease) in betas. Events that increase ownership breadth – namely SEOs and splits
– increase betas whereas events decreasing investor population, repurchases, seem to decrease
betas. These results also provide an independent robustness check of the results presented above
in Table 3.
Denis and Kadlec (1994) argue that these effects observed for SEOs and repurchases are
driven by intervalling effect in beta estimation (see Section 2 for discussion on this effect) and
that accounting for this makes the effect of these corporate finance effects on betas
insignificant. We also find that this is the case when replicating their study using the same
sample period. Instead, when we use our full sample the effects of these corporate events on
betas are again significant even when we use the intervalling effect robust beta estimates, as
shown in Table 5 above. 14

6. Selection of stocks to beta sorted portfolios
In this section we provide evidence on the cumulative effects of ownership changes on
betas and how those may affect the stocks allocation to high and low beta sorted deciles (used
e.g. in testing CAPM). Figure 2 (in the introduction) and Figure 4 below plot the average

The alternative “intervalling” explanation for these findings is that corporate finance actions systematically
affect beta estimation errors leading to reduced intervalling effects after SEOs and splits and larger intervalling
effects after repurchases. Li, Livdan, and Zhang (2009) discuss the role of estimation error in betas around SEOs
in the context of monthly betas. The fact that our results hold with the CHMSW betas makes us confident that our
findings are not driven by intervalling effects. Finally, it is possible that there are some omitted variables that
affect firms’ betas and their optimal capital structures simultaneously.
14
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changes in the breadth and short-term breadth for ten beta-sorted portfolios before and after
portfolio formation.15

[Figure 4]

As the two figures show, the high beta stocks exhibit growth in ownership breadth and shortterm breadth for several years before the betas are estimated, whereas the breadth of the low
beta stocks remains largely unchanged. Given the results in Table 3 and Table 4, it then seems
possible that these long-term changes in ownership breadth affect the stocks’ allocation to high
and low beta deciles in the year of beta measurement.16
Similar pattern to that in Figures 2 and 4 is observable also for turnover. Figure 5 tracks
the average exchange-adjusted turnover of the high and low beta stocks before and after the
estimation of betas. High beta stocks have persistently higher turnovers than low beta stocks.
However, the spread peaks significantly around the beta estimation and reverts to 73% of its
peak value in five years following the beta estimation. Similarly as we argued in the case of
ownership changes, it is possible that these patterns in trading intensity, that can also be due to
temporary changes in ownership or other non-fundamental firm characteristics, temporarily lift
stocks’ beta estimates and affect stocks’ allocation to high and low beta deciles in the year of
beta estimation.

15

Figures 1, 2, 4, and 5 only require that the company is present in the sample during the year of the beta estimation
(Year 0 in the figures). If a company exits the sample after that, the portfolio is formed using the remaining stocks
that originally were in that specific decile. Similarly, stocks that enter the sample after the beta estimation are not
included. In order to see how the entry and exit of stocks in portfolios depicted in the figures affect our results we
repeat the analysis over the 11-year window so that we require that all stocks are present for the whole period in
order to be placed to a portfolio. The results remain qualitatively similar.
16

After the beta estimation, the relation between ownership changes and betas seems to break down and changes
in ownership breadth are fairly similar for the high and low beta stocks. If anything, there is some evidence of
reversal in the ownership structure after the estimation year as the short-term ownership breadth seems to decrease
for the high beta stocks relative to the low beta stocks. We return to this more formally below in Table 6.
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[Figure 5]

To evaluate how much the changes in institutional ownership can affect the selection of
stocks into different beta portfolios we again rely on the natural experiment described earlier
(the mutual fund scandal) as this provides the cleanest setting to evaluate the effects of
ownership changes on betas. We first sort all stocks in our entire sample into four groups based
on their pre-scandal breadth ratio, which is defined as the ratio of scandal fund owners to the
total amount of institutional owners in the year preceding the mutual fund scandal. Figure 6
then shows the fractions of stocks in each of the four groups that either move up or down in the
beta deciles (deciles are still based on our entire sample), or stay in the same beta decile after
the mutual fund scandal. Roughly 50% of the stocks with below-median expected change in
ownership breadth, that is, those with above median pre-scandal breadth ratio, move down by
one or more beta deciles in the year following the scandal compared to the year prior the
scandal. Only 30% of the stocks with low expected change in ownership breadth move up in
beta deciles. Conversely, only 36% of stocks with relatively high expected ownership breadth
change move down whereas 43% move up in beta deciles.

[Figure 6]

In light of the results shown in Figures 4-6, it seems likely that the betas of stocks in high
and low beta deciles, used in testing of CAPM or in betting against beta investment strategies,
are either highly temporarily elevated or lowered due to the ownership changes of the preceding
years.
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7. Changes in institutional ownership and expected returns
Having established that increases in ownership breadth and trading intensity increase beta
estimates it is interesting to study how these factors affect expected returns. To do this we
regress stocks’ quarterly CAPM alphas on changes in the ownership breadth and turnover
lagged by 1 to 12 quarters.17 Following Chen, Hong, and Stein (2002), the control variables
included in the regressions are the book-to-market ratio, size, past 12-month return, and
exchange-adjusted turnover. The level of turnover is not included as a control when returns are
regressed on the changes in turnover. Figure 7 presents the main coefficients and their 95%
confidence intervals for different lag lengths. The left panel presents the results excluding the
controls while the results in the right panel include the full list of controls.

[Figure 7]

Starting from the upper left corner of Figure 7 we find that in univariate regressions an
increase in the ownership breadth has a significant negative impact on the CAPM alphas
starting 3 quarters after the increase and lasting for 7 quarters. An increase in the short-term
breadth has a similar negative impact on alpha 3-9 quarters out. Adding the control variables
reduces the statistical significance of these results. With controls, ownership breadth still has a
negative effect on alpha from 3 to 6 quarters afterwards whereas a change in the short-term
breadth seems to affect significantly only the quarterly returns 6 quarters after.
The bottom row of Figure 7 presents the effects of a change in share turnover on the
CAPM alpha. As is evident, an increase in share turnover leads to an immediate, significantly
negative, and long-lasting, impact on the abnormal returns. In the univariate setting the negative
impact of a turnover change on returns lasts for 5 quarters whereas including controls the effect

17

Due to the fact that in this analysis we have to estimate betas using only 3-month of daily data to estimate CAPM
alphas, we stick to the beta estimation method of Scholes and Williams (1977), since the limitation imposed by
estimation period length does not allow us to use the CHMSW method.
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carries for 7 quarters. Overall, our results show that increased institutional ownership and share
turnover result in lower abnormal returns.
In Appendix A, we provide the same analyses using raw returns as the dependent variable.
We find that an increase in ownership breadth or share turnover leads to lower future returns,
although insignificantly so. Put together, our empirical results therefore show that increased
institutional ownership increases betas while having negative, or at least non-positive, impact
on returns. These results help explain the empirical observation that the security market line,
i.e. the relation between betas and returns, has a negative or very low positive slope and thus
help explain the empirical failure of the CAPM model.
It would seem that the effects of demand and supply pressures on returns are reflected
also in Figure 1 of the introduction, which plots average returns of 10 beta-sorted portfolios
before and after the beta estimation period. Before the beta estimation period, the stocks that
end up in the high beta portfolio have much higher returns than the eventual low beta stocks
for many years. Partially, we think, this high return can be caused by the price pressure resulting
from the increased buying by institutions, as documented in Figure 2 of the introduction, which
eventually also leads to a higher beta estimate during Year 0. Furthermore, it seems that after
the price pressure from the institutional purchases subsides, the high beta stocks underperform
the low beta stocks in years immediately following the beta estimation. The negative
autocorrelation in the short-term ownership breadth can be another factor contributing to the
poor returns for high beta stocks in the year following the beta estimation. Interestingly, Figure
1 shows also that when the negative return effect that follows the increases in ownership breadth
eventually dissipates (after few years, it seems) the high beta stocks begin to outperform the
low beta stocks again towards the end of the observation period (consistent with CAPM again).
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8. Alternative hypothesis to explain observed relations
In this section we discuss alternative hypothesis for the observation that ownership
breadth and betas are related. While Table 3 and Figure 3 demonstrate that changes in
ownership breadth affect betas this could occur for multiple reasons. First, as pointed out in the
introduction the results could be driven by institutions systematically purchasing stocks whose
betas are expected to increase. The results from our natural experiment in Section 4, where the
change in institutional ownership was arguably exogenous, and the fact that our main results
are robust to controlling for contemporaneous changes in various fundamentals, suggests this
type of behavior by institutions is not driving our findings.18
Second alternative explanation for the observed relation is that institutional ownership
and frequent trading merely reduces a negative bias in betas arising, for example, from the
intervalling effect. To rule out this possibility we try to carefully control for the intervalling
effect in our analysis by always using the CHMSW betas. Nonetheless, even those beta
estimates are imperfect and the relation that we observe could still be driven by imperfections
in beta estimates that get corrected when a stock starts to trade more frequently. One way that
we can potentially see if an increase in ownership breadth creates or reduces a bias in betas is
to examine the level of alphas of those stocks that experience large increases and decreases in
their ownership breadth.
An increase in ownership breadth can either push betas away from their true value or
push biased betas towards their true value. If an increase in ownership breadth inflates betas
above their true values, we should observe stocks with increased breadth to have negative
CAPM alphas following the change in breadth. If in turn an increase in breadth decreases a
negative bias in betas, we should see stocks on average having positive CAPM alphas but stocks
with increased breadth to have lower, or zero, alphas. To examine this empirically, we sort

18

These controlled fundamentals were changes in operating leverage, financial leverage, asset growth, and
analyst coverage.
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stocks into ten portfolios based on their change in breadth and track the portfolios for 12
quarters. Consistent with high ownership breadth biasing betas, we find that the high breadth
increase portfolio has a statistically significantly negative CAPM alpha in the quarters
following the portfolio formation, whereas the high breadth decrease portfolio has an alpha that
is closer to zero and statistically insignificant. The alphas of the high breadth increase
(decrease) portfolios are shown in Figure 8.

[Figure 8]

The alpha estimates in Figure 8 support or main hypothesis that institutional ownership
not only affects but biases beta estimates as for small changes in institutional ownership breadth
alpha is close to zero but becomes significantly negative following large increases in
institutional ownership breadth.

9. Effect of shocks to betas on institutional ownership and trading
Above we show that an increase in institutional ownership results in an increase in stock
betas. Much of the existing literature has a somewhat differing view on the relation between
betas and institutional ownership, namely that institutions prefer to hold high beta stocks rather
than low beta stocks. This preference is argued to be driven by for example leverage constraints
(Frazzini and Pedersen, 2014), relative importance for mutual funds to outperform during bull
rather than bear markets (Karceski, 2002), or fixed benchmarking (Baker, Bradley, and
Wurgler, 2011). According to these arguments, the causality runs from betas to institutional
ownership, rather than from ownership to betas as we show above. Given these different
interpretations, it is interesting to further study what drives the ownership breadth and the share
turnover. Tables 6 and 7 present the results of quarterly Fama-MacBeth regressions explaining
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the changes in ownership breadth, short-term breadth and turnover with the lagged changes in
these variables, the lagged change in beta, and controls.

[Tables 6 and 7]

The first four columns of Table 6 present the results for the ownership breadth. The
changes in breadth are positively autocorrelated and, quite expectedly, positively dependent on
past return. As noted above, the existing literature has argued for a positive causal relation from
beta to institutional ownership. However, there is no such positive relation between lagged beta
change and ownership breadth change. Quite the contrary, in the univariate regression (column
3) a change in beta has no impact on ownership breadth and in the model with full controls
(column 4) an increase in beta actually results in a decrease in the ownership breadth that is
statistically significant at the 10% level. This result is not consistent with the arguments in the
previous literature cited above. Also in the case of the short-term breadth (columns 7 and 8),
there is no evidence of changes in beta increasing the breadth. Here, the univariate regression
(column 7) actually reports a significant negative impact of beta on the short-term breadth. In
the full model (column 8) the effect of beta change on the short-term breadth is negative but
lacks statistical significance. Overall, we do not find evidence that an increase in beta results
in an increase in the institutional ownership.
It is possible that an increase in beta actually increases institutional ownership but with a
lag. To rule out this possibility, we repeat the above regressions varying the lag length between
the beta change and the ownership breadth change from 0 to 20 quarters. Figure 9 presents the
effect of the beta change on the ownership breadth variables with confidence intervals for the
different lag lengths. It is obvious from the two top panels that an increase in beta does not
significantly increase the ownership breadth.
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[Figure 9]

Table 7 presents the results on the determinants of share turnover. Again, the effect of
beta change is negative. Column 6 shows that an increase in ownership breadth results in a
positive and very significant (t-statistic 6.12) increase in share turnover. Most interestingly, an
increase in the breadth of long-term ownership, i.e. the ownership of investors with the lowest
churn rates, significantly decreases turnover whereas an increase in the short-term breadth
results in an increased turnover. These results provide strong empirical support for using an
increase in the short-term breadth as a measure of increased institutional trading intensity and
interpreting an increase in the long-term breadth as a decrease in trading intensity.

10. Conclusions
In this paper we argue that factors that are intuitively unrelated to the systematic riskiness
of a stock have an effect on the CAPM beta estimates. Most notably, we show that increases in
breadth of institutional ownership and share turnover have significant effects on stocks’
subsequent beta estimates and expected returns. Using the 2003 mutual fund scandal as a
natural experiment we provide evidence that this link is causal. We show also that corporate
finance events such as SEOs, repurchases, and stock splits, which affect ownership breadth and
turnover, have a significant effect on the subsequent beta estimates. Our evidence suggests that
estimated betas capture information that is not directly related to the fundamental riskiness of
stocks. These results help explain the empirical failure of the CAPM.
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APPENDIX: Additional empirical results
A1. Effect of institutional trading on beta components
In Section 3 above we show that changes in betas are positively dependent on past
changes in breadth of ownership and turnover. To further study the channel through which
institutions affect beta, we decompose beta into correlation with the market and relative
volatility, and use both of these as dependent variables in regressions similar to those reported
in Table 3. The dependent variable in Table A1 is the change in the stock’s correlation with the
market portfolio and in Table A2 the change in the stock’s volatility divided by the market
volatility. The main explanatory variables are the lagged changes in breadth of institutional
ownership and share turnover.

[Tables A1 and A2]

The results reported in Table A1 show that, consistent with our expectations and the
results reported above in Table 3, an increase in the breadth of ownership results in an increase
in a stock’s market correlation. The effect of the long-term breadth is not statistically significant
and the effect of short-term breadth is positive and significant, although only when controls are
not included. Also, an increase in the share turnover results in a very significant positive
increase in the market correlation which is consistent with our hypotheses.
Table A2 investigates the effect of institutions’ trading intensity on relative volatility. We
focus on columns 6 and 7 as some of the control variables (lagged volatility and lagged return)
have a very significant effect on the relative volatility. An increase in ownership breadth
significantly increases future return volatility, as does an increase in the short-term breadth. An
increase in the long-term breadth, which we argue signifies a decrease in institutions’ trading
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intensity, decreases the volatility. These results are consistent with our hypotheses and the
results in Table 3 that breadth and turnover increase betas.19

A2. Effect of institutional ownership on raw returns
Figure A1 presents an analysis similar to that in Figure 7 above using the raw return,
rather than the CAPM alpha, as the dependent variable. We regress the stocks’ quarterly returns
on changes in breadth of institutional ownership and turnover lagged by 1 to 12 quarters. The
control variables are the book-to-market ratio, size, past 12-month return, and exchangeadjusted turnover. The left panel presents the results without the controls and the right panel
with the controls.

[Figure A1]

The results in Figure A1 are very similar to those presented in Figure 7. Without the
controls, the impact of ownership breadth on returns is negative for quarters 3 to 9 afterwards.
Including the controls lowers the significance of the results with only quarter 6 remaining
significant at the 5% level. The results for the short-term breadth are qualitatively similar but
mainly lack statistical significance. The impact of turnover on raw returns is very significantly
negative and lasts for 5 (no controls) to 7 (with controls) quarters.

19 The results regarding the effect of turnover on volatility are, however, less consistent our expectation. An
increase in the turnover actually results in a significant decrease in the relative volatility. However, as Table 3
reports that an increase in turnover increases beta, turnover’s positive impact on correlation must dominate the
negative impact on volatility.
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Figure 3. Effect of breadth and turnover shocks on subsequent beta estimates.
This figure presents the coefficients of ΔBreadth, ΔShort-term breadth, and ΔTurnover in regressions
of change in beta on lagged changes in these variables. The changes in breadths and turnover are
measured over 12 months ending in quarter t. Beta change is the difference between a beta estimated
over 12 months ending in quarter t+t' and a beta estimated over 12 months ending in quarter t. The
coefficients of turnover change are multiplied by 100. The solid line gives the coefficient and the dashed
lines give the 95% confidence intervals. The sample period is from March 1982 to December 2014 and
contains 132 quarterly cross-sectional regressions.
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Figure 4. Breadth of short-term ownership in beta deciles surrounding the year of beta
estimation.
This figure presents the average change in short-term ownership breadth for ten beta-sorted portfolios
from ten years before the beta estimation to ten years after the estimation. The figure tracks the changes
in the breadth of short-term ownership, i.e. the relative amount of short-term, or high churn rate
institutions holding the stocks in any given beta decile. Betas are estimated using year 0 data and the
portfolios are formed in the beginning of year 1. The low beta portfolio is depicted with the dashed and
the high beta portfolio with the solid black line. The grey lines represent the other eight portfolios.
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Figure 5. Turnover in beta deciles surrounding the year of beta estimation.
This figure presents the average exchange-adjusted share turnover for ten beta-sorted portfolios from
ten years before the beta estimation to ten years after the estimation. Turnover ratios are standardized
by subtracting the mean of turnovers in the respective stock exchange and dividing by the standard
deviation of the turnovers in that exchange. Betas are estimated using year 0 data and the portfolios are
formed in the beginning of year 1. The low beta portfolio is depicted with the dashed and the high beta
portfolio with the solid black line. The grey lines represent the other eight portfolios.
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Figure 6. Proportion of stocks in Breadth ratio portfolios with negative, zero, and positive change
in beta decile assignment after the mutual fund scandal.
This figure presents the percentages of all the stocks that either experienced an increase, decrease or no
change in their beta deciles (based on rankings of all stocks in our sample) in the 12-months following
the scandal (September 2003) compared to the 12-months immediately prior to the scandal. The stocks
are sorted to quartiles based on the proportion of institutional owners that were associated with the
mutual fund trading scandal in 2003 (we call this variable Breadth ratio). Portfolio 1 consists of stocks
that had no scandal funds as their owners during the event, which consists of 28.6% of the total sample.
Portfolios 3 and 4 consist of stocks whose Breadth ratio is above the cross-sectional median and 75th
percentile, respectively.
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Figure 7. Effect of breadth and turnover shocks on subsequent CAPM alpha.
This figure presents the coefficients of ΔBreadth, ΔShort-term breadth, and ΔTurnover in regressions
of CAPM alpha on lagged changes in these variables. The changes in breadths and turnover are
measured over 12 months ending in quarter t. The CAPM alpha is measured over quarter t'. The
coefficients of turnover change are multiplied by 100. The solid line gives the coefficient and the dashed
lines give the 95% confidence intervals. The sample period is from March 1982 to December 2014 and
contains 132 quarterly cross-sectional regressions.
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Figure 8. Alphas of ΔBreadth portfolios
This figure presents the CAPM alphas of portfolios sorted on change in ownership breadth. Stocks are

sorted into ten portfolios based on their change in ownership breadth in quarter 0 and the
portfolio returns are traced for 12 quarters. The thicker line presents the alpha of the lowest quarter
0 breadth change portfolio and the thinner line represents the portfolio with highest change in ownership
breadth. The sample period is from March 1982 to December 2014.
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Figure 9. Effects of beta shocks on subsequent breadth and turnover.
This figure presents the coefficients of ΔBeta in regressions of ΔBreadth, ΔShort-term breadth, and
ΔTurnover on lagged ΔBeta. Change in beta is measured over 12 months ending in quarter t. The
changes in breadths and turnover are measured over the 12 months ending in quarter t+t'. The
coefficients in the ownership breadth regressions are multiplied by 1000 and in the turnover regressions
by 100. The solid line gives the coefficient and the dashed lines give the 95% confidence intervals. The
sample period is from March 1982 to December 2014 and contains 132 quarterly cross-sectional
regressions.
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Table 1. Summary statistics.
This table presents the averages of cross-sectional summary statistics of the key variables used in this
study. ∆Breadth is the 12-month change in the relative number of institutional investors holding the
stock. Short-term breadth refers to breadth of ownership among investors with high portfolio churn rate.
∆Turnover is the change in average daily exchange-adjusted turnover rate. Betas are estimated using
daily data with the Cohen et al. (1983a) method. The change in beta is the difference between betas
estimated over two consecutive 12-month periods. Return is calculated over 12-month period. The
sample period is from March 1982 to December 2014.
ΔBreadth
ΔShort-term breadth
ΔTurnover
ΔBeta
Return

Mean

St.dev.

25%

Median

75%

0.001
0.001
-0.080
-0.018

0.012
0.020
1.400
1.000

-0.003
-0.006
-0.229
-0.534

0.000
0.000
-0.020
-0.014

0.004
0.007
0.152
0.497

0.113

0.696

-0.240

0.023

0.311
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Table 2. Correlations.
This table presents the average cross-sectional correlation of the key variables used in this study.
∆Breadth is the 12-month change in the relative number of institutional investors holding the stock.
Short-term breadth refers to breadth of ownership among investors with high portfolio churn rate.
∆Turnover is the change in average daily exchange-adjusted turnover rate. Betas are estimated using
daily data with the Cohen et al. (1983a) method. The change in beta is the difference between betas
estimated over two consecutive 12-month periods. Return is calculated over 12-month period. Lagged
variables are lagged by 12 months. The sample period is from March 1982 to December 2014 and
contains 132 quarterly cross-sections.

ΔShort-term breadth
ΔTurnover
ΔBeta
Return
Lagged ΔBreadth
Lagged ΔShort-term breadth
Lagged ΔTurnover

ΔBreadth

ΔShort-term
breadth

ΔTurnover

ΔBeta

Return

0.80
0.08
0.03
0.34
0.08
0.06

0.10
0.03
0.34
-0.11
-0.16

0.11
0.22
0.05
0.07

0.04
0.03
0.04

-0.01
0.00

-0.02

-0.03

-0.18

0.02

-0.02
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Table 3. Effect of shocks to breadth and turnover on beta.
This table presents the results of Fama-MacBeth regressions of changes in beta on lagged changes in
breadth or turnover, and controls. Betas are estimated using daily data with the Cohen et al. (1983a)
method. The change in beta is the difference between betas estimated over two consecutive 12-month
periods. The explanatory variables are lagged by 12 months. ∆Breadth is the change in the relative
number of institutional investors holding the stock. Long-term, medium-term, and short-term breadths
refer to breadths of ownership among investors with low, medium, and high portfolio churn rates,
respectively. ∆Turnover is the change in average daily exchange-adjusted turnover rate. ∆Amihud is the
change in the Amihud (2002) illiquidity measure. Reversal is measured as the opposite number of the
first-order autocorrelation of daily market-adjusted stock returns. Operating leverage is operating costs
scaled by total assets, financial leverage is debt scaled by total assets, assets is the logarithm of total
assets, and profitability is gross profits scaled by total assets. Analyst coverage is logarithm of one plus
the number of analysts covering the stock. The sample period is from March 1982 to December 2014
and contains 132 quarterly cross-sectional regressions, except for columns (8) and (9) in which the
sample starts in September 1984 due to data limitations. Newey-West (1987) t-statistics with three lags
are provided in the parenthesis. Bolded coefficients are significant at the 5% level.
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Dependent variable: ∆Beta
(1)
Lagged ∆Breadth
Lagged ∆Long-term breadth

(2)

(3)

(4)

(5)

(6)

(8)

2.331

1.519

1.235

(3.95)

(3.59)

(2.96)

0.397
(1.01)

Lagged ∆Medium-term breadth

(7)

(9)

-0.572

-0.671

(-1.78)

(-2.04)

0.988

0.235

0.069

(2.76)

(0.79)

(0.23)

1.780

1.218

1.225

(5.16)

(5.35)

(5.31)

Lagged ∆Short-term breadth
Lagged ∆Turnover
Lagged ∆Beta
Lagged ∆Volatility
Lagged Return
Lagged ∆Amihud
Lagged ∆Reversal
∆Operating leverage
∆Financial leverage
∆Assets
∆Profitability
∆Analyst coverage
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0.015

0.037

0.036

0.037

0.036

(3.08)

(5.85)

(5.73)

(5.95)

(5.81)

-0.473

-0.473

-0.472

-0.471

(-28.55)

(-28.43)

(-26.61)

(-26.45)

3.390

3.362

3.602

3.617

(5.00)

(4.98)

(5.18)

(5.18)

0.105

0.101

0.089

0.085

(6.22)

(6.05)

(5.73)

(5.53)

513.1

458.7

-730.0

-750.0

(0.69)

(0.62)

(-2.76)

(-2.79)

-0.155

-0.156

-0.149

-0.151

(-5.88)

(-5.98)

(-5.63)

(-5.78)

0.045

0.044

(2.17)

(2.12)

-0.030

-0.028

(-0.95)

(-0.91)

0.112

0.113

(5.55)

(5.64)

0.023

0.022

(0.59)

(0.55)

0.053

0.053

(7.50)

(7.74)

Table 4. Natural experiment.
This table presents the results of two-stage least squares regressions of changes in betas on instrumented changes in breadth or short-term breadth. In September 2003,
a large number of mutual fund families were caught using illegal late trading and market timing practices, which resulted in a large outflow of assets from these funds.
We use the ratio of scandal fund owners to all institutional owners in September 2003 (Breadth ratio) as an instrument for change in institutional ownership between
September 2004 and September 2003. We also use an alternative instrument, which has a value that equals one if the Breadth ratio is above the cross-sectional median
and zero otherwise. Betas are estimated using daily data with the Cohen et al. (1983a) method. The change in beta is the difference between betas estimated over two
consecutive 12-month periods with the end of September 2003 as the break point. ∆Breadth is the change in the relative number of institutional investors holding the
stock. Short-term breadth refers to breadth of ownership among investors with high portfolio churn rates. As control variables, we use contemporaneous changes in
turnover, volatility, Amihud (2002) illiquidity measure, the opposite number of the first-order autocorrelation of daily market-adjusted stock returns (reversal),
operational leverage, financial leverage, total assets, gross profitability, and analyst coverage as well as 12-month return, and 1-year lagged change in betas. t-statistics
are provided in the parenthesis, and coefficients statistically significant at the 5% level are bolded.
Dependent variable: ∆Beta
Independent variable

Instrument

∆Breadth

Breadth Ratio

∆Breadth

Breadth Ratio > Median(Breadth Ratio)

∆Short-term breadth

Breadth Ratio

∆Short-term breadth
Controls

(1)

(2)

65.86

47.26

(5.06)

(4.24)

(3)

(4)

73.65

56.43

(6.49)

(5.57)

(5)

(6)

18.37

13.31

(5.93)

(4.62)

Breadth Ratio > Median(Breadth Ratio)
No

Yes

No

Yes

No

Yes

(7)

(8)

22.99

17.24

(7.74)

(6.24)

No

Yes

Table 5. SEOs, splits, repurchases, and beta.
The table reports the average changes in betas, breadth of institutional ownership, and turnover after seasoned equity offerings, stock splits, and share repurchases.
Betas are estimated using daily data with the Cohen et al. (1983a) method. ∆Breadth is the change in the relative number of institutional investors holding the stock.
∆ST breadth (∆Short-term breadth) is the change in breadth of ownership among investors with high portfolio churn rate. ∆Turnover is the change in average daily
exchange-adjusted turnover rate. In case of SEOs and splits, a change in a variable value is defined as the difference between the post-event value – measured over
the 12 months starting the month following the event – and the pre-event value – measured over the 12 months ending the month before the event. In case of
repurchases, a change in a variable value is defined as the difference between the post-event value – measured over the 12 months starting the month following the
completion of the repurchase program – and the pre-event value – measured over the 12 months ending the month before the repurchase program announcement.
Panel A reports the cross-sectional means of the changes in variables and the associated t-statistics with standard errors clustered by month. Panel B reports the FamaMacBeth time-series averages of monthly cross-sectional average changes with Newey-West (1987) standard errors adjusted for 36 lags. Panel C reports the crosssectional mean differences in the changes of variable between the event companies and paired companies that are matched by industry and size. In panel C, the tstatistics are calculated using standard errors clustered by month. The sample period is from January 1981 to December 2013 and contains 9,618 SEOs, 17,052 stock
splits, and 4,235 share repurchase programs. Out of these we are able to find matching non-event firms for 8,666 SEOs, 16,231 splits, and 4,013 repurchases.
SEOs

Splits

Repurchases

Dependent variable

∆Beta

∆Breadth

∆ST
breadth

∆Turnover

∆Beta

∆Breadth

∆ST
breadth

∆Turnover

∆Beta

∆Breadth

∆ST
breadth

∆Turnover

Panel A: Univariate tests

0.117

0.008

0.010

0.285

0.128

0.006

0.004

-0.008

-0.069

-0.001

-0.002

-0.063

(5.77)

(18.68)

(12.15)

(18.11)

(8.74)

(17.44)

(3.98)

(-0.75)

(-4.42)

(-2.11)

(-1.92)

(-4.71)

Panel B: Fama-MacBeth tests

0.113

0.009

0.010

0.321

0.112

0.005

0.003

-0.001

-0.041

-0.001

-0.002

-0.049

(4.85)

(5.72)

(4.28)

(8.63)

(4.86)

(5.81)

(1.71)

(-0.05)

(-1.70)

(-2.35)

(-1.40)

(-1.91)

Panel C: Matched firm tests

0.125

0.009

0.010

0.329

0.126

0.007

0.005

0.046

-0.005

0.001

0.002

-0.015

(7.96)

(13.74)

(11.29)

(17.46)

(10.48)

(20.31)

(8.54)

(4.46)

(-0.26)

(1.07)

(1.15)

(-0.89)
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Table 6. Determinants of ownership breadth.
This table presents the results of Fama-MacBeth regressions of changes in ownership breadth on lagged changes in breadth, beta, and controls. ∆Breadth is the
change in the relative number of institutional investors holding the stock. ∆Short-term breadth refers to breadth of ownership among investors with high portfolio
churn rate. The explanatory variables are lagged by 12 months. Betas are estimated using daily data with the Cohen et al. (1983a) method. The change in beta
is the difference between betas estimated over two consecutive 12-month periods. ∆Turnover is the change in average daily exchange-adjusted turnover rate.
∆Amihud is the change in the Amihud (2002) illiquidity measure. Reversal is measured as the opposite number of the first-order autocorrelation of daily marketadjusted stock returns. The sample period is from March 1982 to December 2014 and contains 132 quarterly cross-sectional regressions. Newey-West (1987) tstatistics with three lags are provided in the parenthesis. Coefficients statistically significant at the 5% level are bolded.
∆Breadth

Dependent variable:
(1)
Lagged ∆Breadth

(2)

∆Short-term breadth
(3)

(4)

0.081

0.049

(6.00)

(3.65)

Lagged ∆Short-term breadth
Lagged ∆Turnover
Lagged ∆Beta

(6)

(7)

(8)

-0.145

-0.179

(-12.28)

(-14.90)

0.000

-0.001

0.000

-0.001

(-3.32)

(-5.53)

(-3.82)

(-4.51)

0.000
(-1.27)

Lagged ∆Volatility

(5)

0.000

0.000

(-1.71)

(-2.75)

0.000
(-1.28)

-0.009

-0.016

(-1.16)

(-2.07)

Lagged Return

0.003

0.004

(7.12)

(6.40)

Lagged ∆Amihud

6.790

10.093

(1.76)

(1.26)

Lagged ∆Reversal

0.001

0.002

(2.85)

(2.78)

Table 7. Determinants of share turnover.
This table presents the results of Fama-MacBeth regressions of changes in share turnover on lagged
changes in turnover, beta, and controls. ∆Turnover is the change in average daily exchange-adjusted
turnover rate. The explanatory variables are lagged by 12 months. ∆Breadth is the change in the relative
number of institutional investors holding the stock. ∆Short-term breadth refers to breadth of ownership
among investors with high portfolio churn rate. Betas are estimated using daily data with the Cohen et
al. (1983a) method. The change in beta is the difference between betas estimated over two consecutive
12-month periods. ∆Amihud is the change in the Amihud (2002) illiquidity measure. Reversal is
measured as the opposite number of the first-order autocorrelation of daily market-adjusted stock
returns. The sample period is from March 1982 to December 2014 and contains 132 quarterly crosssectional regressions. Newey-West (1987) t-statistics with three lags are provided in the parenthesis.
Coefficients statistically significant at the 5% level are bolded.
Dependent variable: ∆Turnover
(1)
Lagged ∆Breadth

(2)

(3)

(4)

(5)

3.380

(5.99)

0.261

-2.390

(0.54)

Lagged ∆Medium-term breadth
Lagged ∆Short-term breadth
Lagged ∆Turnover
Lagged ∆Beta

(7)

3.052

(5.82)

Lagged ∆Long-term breadth

(6)

(-4.61)

1.478

0.670

(4.80)

(3.39)

2.984

3.369

(9.05)

(10.70)

-0.133

-0.268

-0.270

(-7.14)

(-16.17)

(-16.24)

-0.015

-0.015

(-2.42)

(-2.56)

Lagged ∆Volatility

2.803

2.780

(3.53)

(3.48)

Lagged Return

0.156

0.141

Lagged ∆Amihud
Lagged ∆Reversal

(11.15)

(10.66)

2476.8

2378.4

(2.44)

(2.41)

0.016

0.014

(0.73)

(0.61)

Figure A1. Effect of breadth and turnover shocks on subsequent raw return.
This figure presents the coefficients of ΔBreadth, ΔShort-term breadth, and ΔTurnover in regressions
of raw return on lagged changes in these variables. The changes in breadths and turnover are measured
over 12 months ending in quarter t. The return is measured over quarter t'. The coefficients of turnover
change are multiplied by 100. The solid line gives the coefficient and the dashed lines give the 95%
confidence intervals. The sample period is from March 1982 to December 2014 and contains 132
quarterly cross-sectional regressions.

ΔBreadth, no controls
0.6

0.6

0.4

0.4

0.2

0.2

0.0

0.0

-0.2

-0.2

-0.4

-0.4

-0.6

ΔBreadth, with controls

-0.6
1

3

5
7
9
𝑡 ′ (quarters)

11

1

ΔShort-term breadth, no controls
0.4

0.4

0.2

0.2

0.0

0.0

-0.2

-0.2

-0.4

3

5
7
9
𝑡 ′ (quarters)

11

ΔShort-term breadth, with controls

-0.4
1

3

5
7
9
𝑡 ′ (quarters)

11

1

ΔTurnover, no controls
0.4

0.4

0.2

0.2

0.0

0.0

-0.2

-0.2

-0.4

-0.4

-0.6

-0.6

-0.8

3

5
7
9
𝑡 ′ (quarters)

11

ΔTurnover, with controls

-0.8
1

3

5
7
9
𝑡 ′ (quarters)

11

1

50

3

5
7
9
𝑡 ′ (quarters)

11

Table A1. Effect of shocks to breadth and turnover on correlation with the market.
This table presents the results of Fama-MacBeth regressions of changes in market correlation on lagged
changes in breadth or turnover, and controls. Market correlation is estimated using daily data and the
Scholes-Williams (1977) correction for non-synchronous trading. The change in market correlation is
the difference between correlations estimated over two consecutive 12-month periods. The explanatory
variables are lagged by 12 months. ∆Breadth is the change in the relative number of institutional
investors holding the stock. Long-term, mid-term, and short-term breadths refer to breadths of
ownership among investors with low, medium, and high portfolio churn rates, respectively. ∆Turnover
is the change in average daily exchange-adjusted turnover rate. ∆Amihud is the change in the Amihud
(2002) illiquidity measure. Reversal is measured as the opposite number of the first-order
autocorrelation of daily market-adjusted stock returns. The sample period is from March 1982 to
December 2014 and contains 132 quarterly cross-sectional regressions. Newey-West (1987) t-statistics
with three lags are provided in the parenthesis. Coefficients statistically significant at the 5% level are
bolded.
Dependent variable: ∆Market correlation
(1)
Lagged ∆Breadth
Lagged ∆Long-term breadth

(2)

(3)

(4)

(5)

(6)

0.419

0.298

(4.43)

(3.26)

0.043

(7)

-0.134

(0.57)

(-1.56)

Lagged ∆Medium-term breadth
Lagged ∆Short-term breadth
Lagged ∆Turnover
Lagged ∆Correlation

0.237

0.110

(3.74)

(1.62)

0.342

0.181

(5.59)

(1.99)

0.008

0.006

0.006

(6.84)

(5.73)

(5.64)

-0.421

-0.425

(-32.19)

(-33.77)

Lagged ∆Volatility

0.005

-0.002

(0.05)

(-0.02)

Lagged Return

0.043

0.043

(13.38)

(13.61)

Lagged ∆Amihud

112.4

99.7

(1.04)

(0.98)

Lagged ∆Reversal

-0.026

-0.026

(-5.58)

(-5.81)
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Table A2. Effect of shocks to breadth and turnover on relative volatility.
This table presents the results of Fama-MacBeth regressions of changes in relative volatility on lagged
changes in breadth or turnover, and controls. Relative volatility is measured as the daily volatility of
stock returns divided by the daily volatility of market returns. The change in relative volatility is the
difference between volatilities estimated over two consecutive 12-month periods. The explanatory
variables are lagged by 12 months. ∆Breadth is the change in the relative number of institutional
investors holding the stock. Long-term, mid-term, and short-term breadths refer to breadths of
ownership among investors with low, medium, and high portfolio churn rates, respectively. ∆Turnover
is the change in average daily exchange-adjusted turnover rate. ∆Amihud is the change in the Amihud
(2002) illiquidity measure. Reversal is measured as the opposite number of the first-order
autocorrelation of daily market-adjusted stock returns. The sample period is from March 1982 to
December 2014 and contains 132 quarterly cross-sectional regressions. Newey-West (1987) t-statistics
with three lags are provided in the parenthesis. Coefficients statistically significant at the 5% level are
bolded.
Dependent variable: ∆Relative volatility
(1)
Lagged ∆Breadth
Lagged ∆Long-term breadth

(2)

(3)

(4)

(5)

(6)

-0.103

7.829

(-0.12)

(7.08)

-0.558

(7)

-2.201

(-0.48)

(-2.14)

Lagged ∆Medium-term breadth
Lagged ∆Short-term breadth
Lagged ∆Turnover

1.532

3.570

(2.35)

(5.60)

-0.650

3.634

(-0.74)

(4.32)

-0.124

-0.062

-0.063

(-13.06)

(-4.11)

(-4.19)

-0.187

-0.186

(-7.68)

(-8.01)

Lagged ∆Correlation

-0.058

-0.080

(-0.62)

(-0.93)

Lagged Return

-0.651

-0.662

(-6.88)

(-7.17)

Lagged ∆Amihud

2845.7

2798.2

(2.05)

(2.02)

Lagged ∆Reversal

0.178

0.167

(1.69)

(1.59)

Lagged ∆Relative volatility
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Table A3. First-stage results of the natural experiment.
This table presents the first-stage results of the two-stage least squares regressions presented in Table 4. In September 2003, a large number of mutual fund families
were caught using illegal late trading and market timing practices, which resulted in a large outflow of assets from these funds. We use the ratio of scandal fund owners
to all institutional owners in September 2003 (Breadth ratio) as an instrument for change in institutional ownership between September 2004 and September 2003. We
also use an alternative instrument, which has a value that equals one if the Breadth ratio is above the cross-sectional median and zero otherwise. ∆Breadth is the change
in the relative number of institutional investors holding the stock. Short-term breadth refers to breadth of ownership among investors with high portfolio churn rates.
As control variables, we use contemporaneous changes in turnover, volatility, Amihud (2002) illiquidity measure, the opposite number of the first-order autocorrelation
of daily market-adjusted stock returns (reversal), operational leverage, financial leverage, total assets, gross profitability, and analyst coverage as well as 12-month
return, and 1-year lagged change in betas. t-statistics are provided in the parenthesis, and coefficients statistically significant at the 5% level are bolded.
First-stage
dependent variable

Instrument

∆Breadth

Breadth Ratio

∆Breadth

Breadth Ratio

∆Short-term breadth

Breadth Ratio > Median(Breadth Ratio)

F-stat

(2)

-0.019

-0.019

(-7.67)

(-8.53)

Breadth Ratio > Median(Breadth Ratio)

∆Short-term breadth

Controls

(1)

(3)

(4)

-0.003

-0.003

(-9.22)

(-9.83)

(5)

(6)

-0.069

-0.068

(-16.29)

(-17.11)

(7)

(8)

-0.010

-0.010

(-17.53)

(-18.23)

No

Yes

No

Yes

No

Yes

No

Yes

58.83

131.00

85.10

133.73

265.37

112.72

307.47

116.80

