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Abstract

We find that, inconsistent with the low volatility anomaly, post-buyback announcement
long-term abnormal returns are higher when the pre-announcement (idiosyncratic) volatility
is high. This is consistent with Stambaugh, Yu, and Yuan (2015) who find a positive relation
between returns and residual variance for undervalued stocks, and with Ikenberry and Ver-
maelen (1996) who argue that a repurchase authorization is an option to buy undervalued
stocks. The buyback anomaly also survives when using the five-factor model of Fama and
French (2015). Combining volatility with undervaluation indicators proposed by Peyer and

Vermaelen (2009) improves the predictability of excess returns after buyback announcements.
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1 Introduction

We study whether previously reported positive (negative) excess returns following share
buyback (equity issue) announcement{] are compensation for risk using recently proposed
risk models [specifically from |Fama and French (2015) or Hou, Xue, and Zhang| (2015)], or
evidence for possible market timing by insiders of undervalued (overvalued) firms who may
take advantage of information asymmetries. We also explore the impact of firm specific or
total volatility on excess returns, as theoretical arguments can be made that high volatility
makes arbitrage for outsiders costlier. Specifically, the first purpose of this paper is to test
whether there is a link between two well-known anomalies: the net issue anomaly, i.e. the
fact that share buybacks (equity issues) are followed by long run positive (negative) excess
returns, and the volatility anomaly, i.e. the fact that (idiosyncratic) volatility is negatively
related to expected returns (Ang, Hodrick, Xing, and Zhang, 2006]). This link is plausible
considering the fact that Stambaugh, Yu, and Yuan| (2015 find that the relation between
idiosyncratic volatility, measured as residual variance, and future returns reverses and be-
comes positive for undervalued stocks| They argue that their result is consistent with the
costly arbitrage hypothesis: idiosyncratic volatility represents risk that deters arbitrage and
the resulting reduction in mispricing, hence among underpriced stocks, the stocks with the
highest idiosyncratic volatility should be the most underpriced. As the positive (negative)
long run returns after buybacks (equity issues) are generally interpreted as evidence of un-
dervaluation (overvaluation) that firm insiders may take advantage of, we would predict also
a positive (negative) relation between volatility and future returns after firms announce a
buyback (equity issue): volatility may also make it easier for insiders to take advantage of

undervaluation (overvaluation) based on an information advantage on the one hand and the

'For evidence on long-term excess returns after buybacks see e.g., [Ikenberry, Lakonishok, and Vermae-
len| (1995)); |[Peyer and Vermaelen| (2009)); [Manconi, Peyer, and Vermaelen| (2015). For evidence on under-
performance after equity issues see e.g., [Loughran and Ritter| (1995); |Spiess and Affleck-Graves| (1995));
Eckbo, Masulis, and Norli| (2000)); Dittmar and Thakor| (2007)); Brav, Geczy, and Gompers| (2000).

“They define undervaluation on the basis of a combination of 11 return anomalies reported in the litera-
ture, including net equity issuance.



challenge for outsiders to correct mispricing due to higher arbitrage costs on the other hand.

Moreover, [Stambaugh et al.| (2015)) argue that, because limits to arbitrage are higher
among overvalued stocks (e.g. most investors are reluctant or unable to short stocks) the neg-
ative volatility effect among overvalued stocks should be stronger than the positive volatility
effect among undervalued stocks. Indeed, |Brav, Heaton, and Li (2010) find that the limits
to arbitrage can explain some overvaluation anomalies but not undervaluation anomalies
such as the fact e.g. that positive earnings surprises are followed by positive excess returns.
So whether the costly arbitrage hypothesis is also related to the buyback undervaluation
anomaly is ultimately an empirical question.

The second purpose of this paper is to test whether the buyback and equity issue anoma-
lies still exist and are not simply a proxy for risk, or have disappeared in recent years as
has happened with other ones (McLean and Pontiff] [2016). Unlike past work, we do so by
both using the more recent [Fama and French| (2015)) five-factor model, for buyback and eq-
uity announcements during the period 1985-2015, and using event announcement dates and
separating equity issues and buybacksE] Excess returns in previous research are calculated
using different benchmarks such as firms with similar size and book-to-market ratio (Iken-
berry et al., [1995)) or the |[Fama and French! (1993) three-factor model or the |Carhart| (1997)
4-factor model (Peyer and Vermaelen, 2009). However, Fama and French| (2016) argue that
many anomalies are weakened or do not survive after using the more recent Fama and French
(2015)) five-factor asset pricing model as a model of expected returns. This model incorpo-
rates new evidence that profitability and investment patterns, besides market to book and
size, explain stock returns (Novy-Marx, 2013)). They find that the volatility anomaly sur-
vives for small firms, but the net issue anomaly (i.e. equity issues minus buybacks) does not.
If buybacks (equity issues) are done by firms with high (low) profitability and few (many)
investment opportunities, then these factors may well explain the excess returns reported in

previous research.

3Using throughout this paper the g-factor model of [Hou et al.| (2015)) instead of the five-factor model of
Fama and French| (2015) leads to the same conclusions. Results available upon request.



Moreover, |Fama and French| (2016]) do not exactly replicate the papers that first reported
the anomalies. Indeed, unlike the authors that ”discovered” the anomalies they do not
examine repurchases and equity issues separately: they calculate returns after net equity
issues (funds spent on buybacks minus funds spent on equity issues). The part of their sample
where net equity issues are positive is defined as the "buyback sample”. But this sample still
contains some equity issuers, which may introduce a downward bias in the excess returns
calculations. Moreover, they assume investors buy after the completion of the buyback and
the equity issue, not around the announcement date of the buyback authorization as is
done in previous research [e.g., [Peyer and Vermaelen (2009)]. For buybacks this may be
an issue as repurchases may be completed several years after the buyback authorization, or
not completed at all (Stephens and Weisbach, 1998)). This slow execution is partially driven
by SEC regulations designed to minimize the impact on trading volume as well as tactical
considerations. This may produce another downward bias in post-repurchase excess returns.
For example, assume the stock price today is $10 and the management believes its stock
is undervalued and announces a typical buyback program for 7% of its outstanding shares.
Suppose that one year later 2% of the shares are repurchased and the market corrects the
undervaluation so that the company halts the program. At the end of the first year the firm
is considered as a net repurchaser in the Fama and French| (2016]) sample, and no long-term
excess return will be observed afterwards even though there were excess returns during the
first post-announcement year.

Pooling buybacks and equity issues in a "net issues” measure assumes that the decision
to issue equity is simply the mirror of buying back shares. This ignores two other major
differences between repurchases and equity issues (besides the fact that a buyback program
is an option, not a firm commitment as an equity issue). First, in an open market repurchase
the seller is not aware she is selling to the corporation, while in an equity issue the investor
knows that the company is the issuer. Obviously this makes it easier to buy back undervalued

shares than to issue overvalued shares. Second, issuing overvalued shares to new investors



may hurt relations with these investors. One of the arguments for IPO underpricing is that
it creates a positive experience for investors making it easier to convince them to buy new
shares in a follow up secondary offering (Ibbotson, [1975)). Issuing overvalued stock creates a
negative experience for new investors. On the other hand, repurchasing undervalued shares
from investors who have decided to sell their shares anyway should not create an investor
relations problem. So in order to test the buyback and equity issue anomalies one has to
examine them separately, using announcement dates as we do in this paper.

We confirm the Fama and French| (2016)) conclusion that the five-factor model makes
the equity issue anomaly disappear, but the buyback anomaly remains statistically and
economically significant. The buyback anomaly is also persistent over time and does not
seem to become less significant in recent years, which is inconsistent with the hypothesis
that the growth of institutional investors and the reduction in trading costs may have made
markets more efficient as argued by [Fu and Huang| (2016). As we find that only the buyback
anomaly survives, this paper focuses on buybacks, not equity issues.

The fact that the buyback anomaly survives could still mean that the ”excess” returns
are compensating for some risks that the Fama-French 5-factor model does not account for
- and is not related to any information advantage of company insiders. The third contribu-
tion of this paper is to provide further support for the hypothesis that excess returns after
buybacks can be explained by information asymmetry rather than a risk-based story. One
way to show that these excess returns reflect adjustment to undervaluation is to show that
they are positively correlated with observable indicators of potential undervaluation and/or
information advantage of the management. |[kenberry et al.| (1995)) assume that value stocks
are more likely to be undervalued than growth stocks. The fact that they find a positive
relation between long-term excess returns and book-to-market supports the undervaluation
hypothesis. [Peyer and Vermaelen! (2009) consider three new indicators (firm size, prior re-
turn and stated motivation in the press release) and combine them with the book-to-market

indicator in an undervaluation index (U-index). Adding these additional indicators improves



the predictability of excess returns, which is consistent with the undervaluation hypothesis.
In this paper we test whether two new indicators, standardized idiosyncratic volatility (mea-
sured by 1— R?) and volatility can improve our understanding of excess returns by combining
them with the U-index of [Peyer and Vermaelen| (2009).

An indicator that measures the competitive information advantage of managers is stan-
dardized idiosyncratic volatility, measured by (1 — R?) where R? is, for example, that of a
regression of the 6-months pre-announcement daily returns of the stock on the five factors of
Fama and French (2015)@ Indeed, it measures to what extent the volatility of stock returns
is explained by company-specific (non-factor related) information [see also (Li, Rajgopal, and
Venkatachalam|, 2014)]. The hypothesis that managers are able to time the market is based
on the assumption that managers have superior knowledge about company-specific informa-
tion, not the overall market. Hence the prediction of the information advantage hypothesis is
that buyback announcements of firms with high standardized idiosyncratic volatility (1— R?)
will also generate higher long term excess returns.

Adding (raw) volatility as a factor that explains excess returns can be justified by the
Stambaugh et al.| (2015)) costly arbitrage hypothesis but also by the option hypothesis pro-
posed by [lkenberry and Vermaelen| (1996)): a repurchase authorization is an option to take
advantage of undervaluation and this option should be more valuable for high volatility
stocks. In other words, the potential of managers to take advantage of undervaluation in-
creases with the uncertainty about its fundamentals. This option could be quite valuable as
buyback authorizations are typically granted for several years and are often extended. If the
market is efficient this option effect should be incorporated in the stock price at the time of
the buyback announcement. Indeed, lkenberry and Vermaelen (1996)) find that short-term

announcement returns are positively related to volatility. However, if markets underestimate

4Note that standardized idiosyncratic volatility differs from residual variance which is the measure of
idiosyncratic volatility used in the volatility literature. Because of the high correlation between residual
variance and total volatility (97.59% in our sample) testing for the impact on volatility on stock returns is
identical to testing for the impact of residual variance. Throughout this paper we use the term ”standardized
idiosyncratic volatility” to refer to (1 — R?).



the value of this option at the time of the buyback authorization, long term excess returns
should be positively correlated with volatility. Note that, unlike the costly arbitrage hypoth-
esis, this option hypothesis does not predict a relation between volatility and excess returns
after equity issues which, unlike buyback authorizations, are firm commitments, not options.

We find a significant positive relation between excess returns and volatility as well as stan-
dardized idiosyncratic volatility. Combining total volatility and standardized idiosyncratic
volatility with the |Peyer and Vermaelen| (2009) Undervaluation Index into an Enhanced Un-
dervaluation Index (EU-Index) also improves the predictability of excess returns. In particu-
lar, during the four years following the buyback announcement, the high EU-Index portfolio
generates an excess return of 0.86% per month with the Calendar Time event study method.
Using the IRATS method the cumulative excess return reaches 70.56% after 48 months.

It remains a fact though that the buyback anomaly is to some extent a small firm anomaly,
as also found by |Peyer and Vermaelen| (2009): indeed, we find that value-weighting all the
events [as suggested by Mitchell and Stafford| (2000)] makes the (Calendar Time event study
method) alphas disappear. However, if we exclude the firms in the largest size quartile,
the anomaly persists (also for the Calendar Time event study method). This makes sense
as small firms are more opaque and less followed by analysts. They also tend to be held
more by insiders, so that in these case share buybacks are similar to insider buying with
company funds. If anything, to increase the power of the test to detect mispricing and
the possibility that managers (at least in some firms) can time the market based on their
information advantage relative to investors, any weighting should be based on the inverse of
size. The fact that excess returns disappear when we value weight provides further support
for the hypothesis that excess returns are driven by information asymmetry for some firms.
At the same time the negative relation between size and alpha may partly explain why
this anomaly persists after 30 years and has attracted very little attention in the asset

management industry.E] Indeed because management fees are proportional to fund size one

For example, a Google search for “buyback funds” gives very few results: Powershare Buyback Achievers
fund, KBC Buyback America, S&P 500 Buyback ETF, Catalyst/Equity Compass Buyback Strategy fund,



expects relatively less interest in anomalies concentrated in small caps or microcaps.

Summarizing, this paper makes three fundamental contributions. First we show that the
buyback anomaly, but not the equity issue one, survives after using the 5-factor model of
Fama and French if buybacks are separated from equity issues and excess returns are calcu-
lated after the authorization date. Second, in agreement with Stambaugh et al. (2015), we
find support for the hypothesis that firms announce buybacks because they are undervalued
and because of costly arbitrage there will be a positive relation between volatility and returns.
The results are also consistent with the Ikenberry and Vermaelen (1996) option hypothesis.
However, as the equity issue anomaly does not survive the Fama-French model we can’t test
the other prediction of [Stambaugh et al.| (2015)), i.e. that returns of overvalued firms will
be negatively correlated with volatility and that this relation will be stronger for overvalued
firms than undervalued firms[f| Finally, we show that adding volatility and standardized id-
iosyncratic volatility to the factors proposed by previous research as undervaluation proxies
and combining them in an Enhanced Undervaluation index improves our forecasting ability
of excess returns after buyback authorization announcements. As a theoretical argument
can be made that both measures are proxies for the competitive information advantage of
managers-insiders, this strengthens the support for the undervaluation and market timing
hypothesis of some firms.

This paper is organized as follows. In section [2] we describe our data. In section (3| we
test whether the buyback and equity issue anomalies survive when we use the Fama and
French| (2015)) five-factor model. In section {4 we test whether the buyback anomaly is robust
across time and investment horizon. In section [5| we test whether (total) volatility as well as

standardized idiosyncratic volatility (1— R?) can improve the predictability of excess returns,

and PV Buyback USA. The first 3 funds focus on large caps after buyback completions although the academic
research shows abnormal returns are more significant in small, under-priced, value stocks and the relevant
event is not the completion of the buyback but the buyback authorization. We are also not aware of event-
driven hedge funds that buy repurchasing firms and short equity issuers; typical event-driven strategies are
for example based on M&A arbitrage, capital structure arbitrage or on investing in distressed securities.

60f course this does not mean that the [Stambaugh et al.| (2015) hypothesis is rejected as there could be
other overvalued firms with a strong negative relation between excess returns and volatility.



relative to simply using the Undervaluation Index proposed by Peyer and Vermaelen (2009)).

Section [6] concludes.

2 Data

Our sample spans the period from January 1985 to December 2015. We start in 1985 as
SDC’s coverage is poor before that year. We stop in 2015, the last year all CRSP and
Compustat data were available. We retrieved buyback authorization announcements and
announcements of Secondary Equity Offerings (SEO’s) from the Securities Data Corporation
(SDC) database. Daily and monthly returns, pre-announcement daily closing prices and
market capitalization data were taken from CRSP. Book value of equity (BE) was taken
from Compustat. The Fama-French factors were obtained from Kenneth French’s website.
All variables used in this paper are described in the Appendix.

For the buybacks we combined all open market repurchase announcements from both the
SDC Repurchases data base and the SDC US mergers and acquisitions (M&A) data base.
We ended up with a total of 24,501 repurchases events, out of which 12,205 were only from
the SDC Repurchases database, 6,624 only from the SDC M&A database and 5,672 from
both. Finally, we removed the following events: no CRSP returns or not all Compustat data
available (6,687 events); the percent of shares authorized was larger than 50% (64 events), or
the closing price was less than $1 for events before 1995 or $3 for the other (756 events), or
the primary stock exchange was not the NYSE, the Nasdaq, or Amex (1,717 events). Finally,
we removed all events from firms in the Financial and Utilities sectors (4,167 events)[] At
the end we are left with 11,327 buyback events made by 3,982 firms. Table [l|summarizes the
key data in this study. The average percent of shares authorized for these firms was 7.20%

(median of 5.80%), the average Market Capitalization at announcement was $6,205 Million

"We are using the industries from Kenneth French’s Website. The Financial Sector consists of all firms
with SIC code at the time of the buyback announcement that belonged in the “Banks” or “Fin” industries
(SIC codes 6000 to 6300 and 6700 to 6799). The Utilities Sector consists of all firms with SIC code 4900 to
4942.



(median of $859.80 Million), while the BE/ME was on average 0.60 (median of 0.50).

For the issuers, we started with 13,072 events from SDC, filtered to exclude rights issues,
pure secondary offerings where existing shareholders sell shares without generating proceeds
for the company, issues made by non-U.S. firms or in non-U.S. markets, issues made by
closed-end funds or unit investment trusts, as well as block trades, accelerated offers and
best efforts. We removed all SDC events for which either the event date (1,923 events) or
the CUSIP (2,355 events) was missing or where we found duplicate events with mismatching
information (40 events), a total of 3,963 events - given the overlap between these cases.
Finally, as for the buybacks, we removed the following events: no CRSP returns or not all
Compustat data available (2,976 events); the percent of shares authorized was larger than
50% (45 events), or the closing price was less than $1 for events before 1995 or $3 for the
other (304 events), or the stocks were not listed on the NYSE, Nasdaq or Amex (389 events).
We again removed all events from firms in the Financial and Utilities sectors (887 events).
Our final sample contains 4,021 events made by 2,895 firms. The average percent of shares
issued (for the events for which this information was available) was 17.10% (median of 16%),
the average Market Capitalization on the announcement day was $1,117 Million (median of
$303 Million), while the BE/ME was on average 0.30 (median of 0.20).

Figure[l|shows the number of announcements per year in the sample period as well as the
(standardized) level of the S& P 500. Buyback activity rises prior to stock market increases
and tends to fall afterwards, especially during the financial crisis of 2008 when buyback
announcements fell to a 15 year low. Note the structural decline in equity issues since 2000.

A similar decline in IPOs is also observed by |Gao, Ritter, and Zhu| (2013)).
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3 Share Buybacks, Equity Issues and Abnormal Re-
turns

In order to fully test the |Stambaugh et al.| (2015) hypothesis we have to first establish
whether repurchasing firms should be considered as undervalued and equity issuers should
be considered overvalued. We start with revisiting past research but now using a longer and
more recent time period and the five-factor model of |[Fama and French| (2015)) to measure
expected returns. In particular, we test whether buyback (equity issue) announcements are
followed by significant positive (negative) long term excess returns, and if so, whether the
returns can be explained by proxies for undervaluation as proposed by [Peyer and Vermaelen
(2009).

Table [2) Panel A, shows long-term cumulative excess returns for various holding periods
after the announcement using the Ibbotson RATS (IRATS) event study method (Ibbotson
1975). Each event month ¢ we run cross-sectional regressions of stock returns against the
factors. The intercept in the regression measures the average abnormal excess return in
event month t. We then accumulate these excess returns over various time horizons (up
to 48 months after the event). The advantage of this method is that each event gets the
same weight and that factor betas are allowed to change in event time, something that
may be important as capital structure changes may signal a change in risk. |Grullon and
Michaely| (2004) argue that a repurchase signals a decline in growth opportunities. As growth
opportunities are riskier than assets in place the overall risk of the firm should go down. If
the market only slowly understands this, one will observe long-term positive excess returns.
Li, Livdan, and Zhang| (2009) and |Liu, Whited, and Zhang (2009) use Q-theory to argue
that when a firm experiences an increase in its cost of capital, it should pay out cash. So, in
contrast to Grullon and Michaely| (2004)) they argue that buybacks should be associated with
an increase rather than a decrease in risk. The IRATS procedure adjusts for event-induced

risk changes.
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The table compares the excess returns using the [Fama and French| (1993) three-factor
model and the Fama and French| (2015) five-factor model. The results show that, although
using a five-factor model lowers excess returns, the excess returns are statistically significantly
positive over all investment horizons and reach 12.90% after 4 years (t=12.70). So the
buyback anomaly does not disappear when we use a five-factor model. In all the tables we also
calculate cumulative excess returns in the 6 months prior to the buyback. Consistent with
past research [see e.g., (Peyer and Vermaelen, [2009)] buyback authorization announcements
are preceded by significant negative excess returns of around -6%. This is consistent with the
hypothesis that the typical repurchase announcement is triggered by a stock price decline
that insiders may feel is not justified given their long-term prospects about the company.

Table [3, Panel A, shows the results for all equity issues, using the same methodology as
in Table[2| Panel A. Our results are largely consistent with [Fama and French| (2016). Using
the three-factor model, we find statistically significant long term (after 48 months) negative
cumulative excess returns of -7.40% (t=-3.36). However, once we use the five-factor model
as a benchmark, excess returns fall and become statistically insignificant after 48 months.
This indicates that when searching for anomalies, buybacks and equity issues should not be
pooled in a “net issue” measure. As pointed out above, unlike buybacks, equity issues are firm
commitments announced and completed at the same point in time, the buyer of the shares
knows that the company is the issuer which makes trading against ”uninformed” investors
more complicated and more controversial for a firm who wants to keep good relations with
its long term investors. Note also that equity issues are typically preceded by large positive
excess returns of around 37% in the 6 months prior to the equity issue. However, the lack
of post announcement negative excess returns shows that this was not reflecting “irrational
exuberance” but rather that, for example, these firms possibly experienced a substantial
increase in growth opportunities and issued equity to finance them.

One critique of the IRATS method is that the result may be time-specific. Indeed as every

event is equally weighted the cumulative average abnormal returns are dominated by periods
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when there are a large number of events. So we also use the Calendar Time method where
in each calendar month we form an equally-weighted portfolio of all firms that announced a
buyback (or an equity issue) in the previous ¢ months. We then run a time series regression
of the portfolio returns against the factors. The intercept of the regression is the average
monthly excess return in the ¢ months after the event. The results are shown in Panel B
of Tables 2] and [3] and are similar to Panel A of the same tables. Abnormal returns after
buybacks are smaller when the five-factor model is used but remain statistically significant
over all horizons. For example, over the 48 month horizon the average monthly excess return
is 0.21% (t=2.85) which corresponds to 9.89% over 48 months. Note also that excess returns
fall when the investment horizon increases. The largest monthly excess return (0.61%) is
earned by the portfolio that holds buyback stocks for one month (not reported in Table
2) and the smallest excess return (0.21%) is earned by the portfolio that picks buybacks
announced during the previous 48 months. This clearly shows that forming portfolios after
buybacks are completed, as is done by measuring net issues in [Fama and French! (2016), is
introducing a downward bias as many repurchase programs are completed several months
(sometimes years) after the buyback announcement. Waiting until the buyback is completed
means missing the largest excess returns earned shortly after the buyback authorization.
Finally, there are no statistically significant excess returns after equity issues, regardless
whether we use the three or five-factor model.

So far all our events are equally weighted. Mitchell and Stafford| (2000]) argue that events
should be value weighted to test whether they represent an economically important anomaly.
However, as we know from past research, for theoretical as well as empirical reasons, one
would expect that managers in small firms are better able and willing to take advantage of
mispricing than in large firms. So value weighting would simply bias the results toward zero.
And indeed, when we value-weight the events (see Table [4| Panel A) long-term excess returns
become statistically insignificantly different from zero when using the total sample of events.

So the buyback anomaly is not economically important and does not challenge the basic
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premise that “the market” represented by a value-weighted index is priced correctly. Note,
however, if we eliminate the firms with are in the top 25" market capitalization percentile (see
Table , Panel B) the results become again significant. These firms had market capitalization
less than $2,971 million in 2015. The fact that the buyback anomaly is a small cap anomaly
makes it more likely that excess returns are evidence that managers (at least in these firms)
time the market based on their information advantage relative to investors.

In order to test the market timing hypothesis in the buyback sample, we test whether
the “Undervaluation Index” (U-index) developed by Peyer and Vermaelen| (2009) remains a
robust indicator to separate companies that are buying back stock because they are under-
valued from companies that repurchase shares for other reasons. We calculate the U-index
as follows. Companies get a size score from 1 (large firms) to 5 (small firms) depending on
the quintile of their market value of equity in the month prior to the buyback announcement.
Then, we calculate the 11-months pre-announcement absolute returns of months -12 to -1
before announcement for all events and assign a score of 5 to the low returns firms and 1 to
the high returns ones. Finally, companies get a book value to market value (BE/ME) score
depending on the quintile of their BE/ME value of equity in the year prior to the buyback
announcement, with a score of 1 to small BE/ME firms and 5 to large ones. Like |Peyer and
Vermaelen (2009)) we use all CRSP companies to define the quintile thresholds each month.

We sum up these three scores for each firm and we then define as “high U-index” the
firms with total score more than 10 and as “low U-index” those with total score less than 6.
Note that unlike [Peyer and Vermaelen| (2009)) we do not consider the stated reasons for the
buyback in the press release, hence we define different thresholds for the high U-index and
low U-index buyback firms. We end up with 2,240 “high U-index” buyback stocks (19.78%
of all buyback events), and 1,564 “low U-index” ones (13.81% of all buyback events). The
distribution of the U-index of all buyback events is shown in Figure [2]

Table [2, Panel A, shows the three-factor as well as the five-factor IRATS for high U-

index and low U-index firms. The interesting conclusion is that using the five-factor model
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improves the predictive power of the U-index: high U-index firms earn 4 year excess returns
of 29.99% (t=9.76) while low U-index firms only earn 10.70% (t=4.86), hence 19.29% less
than the high U-index ones. Starting from 24 months after the announcement, high U-index
firms always beat low U-index firms. When we use the three-factor model, we find similar
conclusions, but the results are weaker. For example after 48 months the high U-index firms
now earn excess returns of 27.56%, which is only 11.15% higher than the low-U-index firms.
Note that, consistent with Peyer and Vermaelen (2009)) the low U-index buyback stocks earn
significant positive excess returns too. It is difficult to find a portfolio of buyback stocks
that under-performs in the long run. So the term “overvaluation” should be interpreted with
caution. The Undervaluation Index is a proxy for the likelihood that the buyback is driven
by undervaluation. It does not imply that low U-index firms are overvalued. It means that
for these firms the buyback is less likely to be driven by undervaluation, but by other reasons
such as managing capital structure, avoiding dilution from executive stock options etc.
Table [2| Panel B, shows that this conclusion holds when we use the Calendar Time
method. High U-index stocks almost always beat low U-index stocks. As in the case of
IRATS, the five-factor model improves the selectivity of the Undervaluation Index: low

U-index now earn marginally significant excess returns after 48 months.

4 How robust is the buyback anomaly?

The results so far are based on a sample of all buyback and equity announcements over a
thirty-year period. As the equity issue anomaly does not survive the Fama and French| (2015))
five-factor model, the remainder of the paper focuses on better understanding the buyback
anomaly and uses the five-factor model as a benchmarkﬁ The purpose of this section is to
test the robustness of this anomaly: has it become less important over time because markets

have become more efficient? How sensitive is it to the length of the investment period?

8 All analyses below are also done for equity announcements. However, in agreement with the results in
Section 3] we find no consistent /robust results for issuers. All issuers results are available upon request.
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4.1 Robustness across time periods and investment horizons

Table [5| shows excess returns, using both the IRATS and Calendar Time method for different
time periods. We consider time periods, which overlap to some extent with past research
[Ikenberry et al. (1995)); Peyer and Vermaelen| (2009); [Manconi et al.| (2015); and [Fu and
Huang| (2016))]: 1985-1990; 1991-2000; 2001-2015 and 2008-2015. The last period was chosen
to incorporate the financial crisis and to test whether indeed markets have become more
efficient in recent years, or whether managers have for example been discouraged from market
timing by the obvious mistakes that were made by buying back shares before a major financial
crisis.

Table [5| shows that, regardless of the time period chosen or the method to calculate excess
returns, the buyback anomaly remains economically and statistically significant and there is
no clear time trend in the data that suggests that markets have become more efficient over
time. There is one exception to the consistency between the IRATS and the Calendar Time
results: in the period of 1991-2000, the IRATS method generates excess returns after 48
months of 20.56% (t=10.74) but the Calendar Time method produces statistically insignif-
icant excess returns of 0.16% per month. This result appears to also be inconsistent with
Peyer and Vermaelen (2009). However, if one includes the financial sector firms or considers
the three-factor model, as Peyer and Vermaelen (2009)) do, the calendar method abnormal
returns do become significant [’

Table [0] re-examines whether the U-index of [Peyer and Vermaelen| (2009) predicts the
five factor excess returns for different time periods. The first two columns show the IRATS
results and the last two columns show the Calendar Time results. Regardless of the method
to compute excess returns, the U-index is an excellent predictor: except for the very short
1985-1990 period when we also have few events, buybacks announced by high U-index firms

are followed by significantly larger returns than buybacks announced by low U-index firms.

9Details available upon request.
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4.2 Robustness with respect to estimation of factor betas

Note that both event study methods measure alpha (excess return) and betas jointly. In
other words, we do not use prior (to investing) information to estimate risk. An investor
who wants to exploit the anomaly, however, may want to hedge market (and other) risk
and would need to estimate betas using past data. If the buyback signals a change in risk
(Grullon and Michaely|, 2004; |Li et al., 2009; [Liu et al., 2009)) it is not obvious that such
a hedged strategy would work, which may make a buyback strategy impractical for some
funds.

To further study the robustness of the buyback anomaly, we simulate a portfolio invest-
ment strategy starting in 1985. The strategy uses past data to estimate the factor betas
and measures the abnormal returns of buyback portfolios over different investment horizons.
While this is not an accurate measure of the returns of a buyback fund - as we do not con-
sider transaction costs, turnover issues, or other operational issues as discussed for example
in Mitchell and Pulvino (2001) - it provides us with an estimate of what would have hap-
pened to an investor who starts investing in 1985 in an equally weighted portfolio of buyback
stocks and holds them over various horizons.

Specifically, we consider the following trading strategy: construct the first day of every
month an equally weighted portfolio of all companies that announced buybacks during the
previous N months, for a given holding period of length N (which can be chosen). Thus,
once a company makes an announcement, it enters the portfolio on the first day of the
following month and remains there for N months. Note that the portfolio is re-balanced
(the first day of) each month. This “unhedged” strategy generates a time series of returns.
Each month (when we re-balance the portfolio) we also use the previous 18 monthly returns
of this time series to calculate the (portfolio level) time series betas of all five factors. This
allows an investor to determine the betas for the factor risks using data available at the time

of portfolio formation, and then hedge these factor risks (including the market) using these
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betas to get a “hedged” portfolio.

Despite using pre-portfolio formation data to estimate the betas, unlike both the IRAT's
and Calendar Time methods that use hindsight to estimate risk, the hedged portfolio indeed
has very low betas with the five factors. For example for the N = 12 months holding period,
the betas for the five factors Market, SMB, HML, RMW, and CMA are respectively 0.01,
0.02, 0.01, 0.02 and -0.16. The corresponding betas for the “unhedged” strategy are 1.03,
0.56, 0.18, 0.19 and -0.08. This indicates that the returns of the hedged strategy are indeed
close to “excess” returns, i.e. returns that have basically eliminated all factors risk. This is
also consistent with the hypothesis that the buyback announcement itself does not materially
change the risk of the repurchasing firms (in the short term).

We report the returns (unhedged strategy) and excess returns (hedged strategy) of such
a portfolio strategy for different holding months N = 1, 3, 6, 12, 24, 36, 48 in Figure
The basic conclusion is that the shorter the investment horizon the larger the excess returns.
Specifically, at the end of 2015 the cumulative excess returns from the 1 month, 6 month,
12 month, 24 month, 36 month and 48 month holding periods are respectively equal to
287.30%, 232.70%, 139.40%, 111.60%, 97.30%, 104.60% and 102.90%. This is not surprising
as the Calendar Time results in Table 2| show that the monthly excess returns decline when
the investment horizon becomes longer. However, Figure |3| also allows us to verify that the

excess returns are not simply the result of outperformance during a particular time period.

5 Excess returns and volatility

Having established the robustness of the buyback anomaly also after using the 5-factor
Fama-French model, we turn to our main question: are the buyback and volatility anomalies
related? One of the most puzzling findings in the large literature on volatility and stock

returnﬁ is the fact that total volatility and idiosyncratic volatility (measured by residual

10Results for other holding periods, as in Figure 3| are available upon request.
1For the most recent overview of the literature and potential hypotheses, see [Li, Sullivan, and Garcia-
Feijoo| (2016)).
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variance which is highly correlated with total volatility, e.g., 97.59% in this study) are neg-
atively correlated with future abnormal returns, when expected returns are calculated using
the 3-factor [Fama and French| (1993) model [see e.g., |Ang et al.| (2006]) (Table VII)]. |[Fama
and French (2016)) find that this volatility anomaly also survives after using the |Fama and
French! (2015) 5-factor model, at least for small firms. Perhaps the buyback and the volatility
anomaly are related: are the buyback firms with the largest excess returns also firms with
the smallest volatility? Or can we make arguments that the opposite is true, if we accept a
key proposition of this paper, i.e. that excess returns are related to the fact that managers
are on average successful in taking advantage of an undervalued stock price? In that case
we expect a negative relation using the [Stambaugh et al. (2015) arbitrage hypothesis and
the [lkenberry and Vermaelen| (1996)) option hypothesis.

Moreover, is our measure of standardized idiosyncratic volatility, (1 — R?), positively
correlated with excess returns, as predicted by the information advantage hypothesis? Note
that this is a measure of idiosyncratic risk that, unlike residual variance is little correlated
with total volatility (24.20% in this study) and measures more precisely the fraction of total
volatility explained by company-specific news. We start with the latter first, then consider

the former, and finally we combine the two in the next section.

5.1 Standardized Idiosyncratic Risk and excess returns

The main “theory” behind the buyback anomaly is that firms may have superior company-
specific information. Such situations are more likely in industries or companies where the
volatility is largely driven by company-specific volatility. So if buybacks are driven by market
timing this superior information hypothesis predicts that there should be a positive relation
between excess returns and the percentage of the volatility explained by company-specific
factors, i.e. our measure of standardized idiosyncratic volatility, however not to be confused
with residual variance.

To test this hypothesis, for each event we measure the standardized volatility, which as
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noted above is the five-factor regression R? using the 6-months daily returns just before the
event announcement[J We define two types of events: “low idiosyncratic” (high R?) and
“high idiosyncratic” (low R?) events, depending on whether the five-factor regression R?
was in the top or bottom 20% of the R? of all CRSP companies: each month we use the
daily returns of all CRSP stocks for the previous 6 months until the one before last day
of the previous month to calculate all companies’ five-factor regression R2. We define the
idiosyncratic score of a firm to be the percentile of its 1 — R? across all CRSP firms that
month. Table [7| columns (1) and (2) show the percentage of high and low idiosyncratic risk
events across all industries for which we have at least 100 buyback events in our sample.
The healthcare industry has the largest percentage of firms classified as “high idiosyncratic”,
while cyclical industries such as steel, construction and chemicals contain a large number of
“low idiosyncratic” firms.

Table [§| shows the IRATS and Calendar Time abnormal returns for high and low idiosyn-
cratic buyback events-companies. Focusing on IRATS, high idiosyncratic buyback stocks
earn 30.43% after 48 months, while the low idiosyncratic announcements do not earn signif-
icant excess returns. The results using the Calendar Time method confirm these findings.
Table 8] also tests whether adjusting for idiosyncratic risk improves the predictive power of
the U-index. Regardless of the time horizon and the event study method, the U-index works
only for idiosyncratic companies. After 48 months, based on the IRATS methods, high U-
index high idiosyncratic companies earn 50.54% (t=10.43). Low idiosyncratic high U-index
firms have only an insignificant excess return of 9.64% (t=0.82), while for low idiosyncratic
firms the low U-index IRATS excess returns are marginally significant (9.11%, t=2.29). Note
however that we only have few events in low idiosyncratic, high U-index (126 events) and
high idiosyncratic, low U-index (124 events) categories. The Calendar Time results provide
the same picture: only for the high idiosyncratic, high U-index firms we obtain significant

(t=4.38) monthly excess returns of 0.75%. The high idiosyncratic and low U-index firms

12Using shorter time windows, e.g., 1 month, leads to the same conclusions - results available upon request.
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have non-significant (t=-0.58) monthly excess returns of —O.lQ%.H

Figure 4| summarizes our results. It shows the CAR based on IRATS (Panel A for the high
U-index firms, B for the low U-index firms, and C for all firms). In agreement with Table ,
the striking result (Panel A) is that the U-index is not a good predictor of excess returns
for stocks largely driven by market factors (low idiosyncratic firms). This is strong evidence
that excess returns after buybacks are driven by superior company-specific information of

the management.

5.2 Volatility and excess returns

The announcement of a buyback program is not a firm commitment, but an option to buy
back stock. [Ikenberry and Vermaelen| (1996) model this flexibility as an exchange option in
which the market price of the stock is exchanged for the true value of the stock. They predict
that, as with all options, the value increases with the volatility. The intuition is that the
larger the volatility, the larger the probability that the market price may deviate from the true
value. This enhances the timing ability of the manager-insider. They show that this option
can have large value, something that may not be realized at the time of the announcement
of the buyback authorization. For example, the market may underestimate the maturity of
the option if they do not realize that firms who are announcing a buyback authorization for
say 2 years are likely to renew the authorization many times in the future. Hence the option
hypothesis predicts that excess returns are positively correlated with volatility.

Stambaugh et al.| (2015) argue that idiosyncratic volatility, and not total volatility, should
be positively related to future returns for undervalued stocks. However, the empirical fact is
that their estimate of idiosyncratic volatility (residual variance) is highly correlated (97.59%)

with total volatility. Their argument is that idiosyncratic volatility represents risk that

13We also calculated the returns of a hedged strategy similar to Figure [3| (Panel B). Starting in 1985 we
form a portfolio of all stocks that announced a buyback during the previous N months and hold the stock
for N months. High idiosyncratic companies earn cumulative excess returns of 93.40% (158.80%) for the 12
(48) month holding strategy. These excess returns are higher than the 55.60% (53.40%) of the corresponding
low idiosyncratic sample.
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deters arbitrage and therefore creates mispricing. Using a proxy for mispricing based on 11
anomalies they find indeed a positive relation between residual variance and future returns
for undervalued stocks. But considering the very high correlation between residual variance
and total variance, their hypothesis would also predict a positive correlation between total
volatility and future returns for undervalued stocks. Hence, perhaps total volatility is a
better prediction of excess returns than (standardized) idiosyncratic volatility (defined as
1 — R?) or the U-index of [Peyer and Vermaelen! (2009). Or perhaps volatility can be an
additional, next to the U-index and standardized idiosyncratic volatility, indicator of the
likelihood that the buyback is driven by undervaluation.ﬂ

For each event we measure the pre-announce returns volatility with the standard deviation
of their daily stock returns over the 6 months prior to the buyback announcement. We define
two types of events: “low volatility” and “high volatility” events, depending on whether
volatility was in the top or bottom 20% of the volatilities of all CRSP companies, as we did
for R? above: each month we use the daily returns of all CRSP stocks for the previous 6
months until the one before last day of the previous month to calculate all companies’ daily
returns volatilities. We define the volatility score of a firm to be the percentile of its volatility
across all CRSP firms that month. For simplicity we focus again on the two extreme quintiles
only. In total we have 2,266 “high volatility” buybacks-events and 2,266 “low volatility” ones.
Table[7], columns (3) and (4) show the percentage of high and low volatility events across all
industries for which we have at least 100 buyback events in our sample. Software and chips
(different from the standardized idiosyncratic volatility case) tend to be the most volatile
sectors and they are also two of the three sectors where buybacks are more frequent.

Table [9 shows the IRATS and Calendar Time abnormal returns for high and low volatil-

ity buybacks events—companies.ﬁ Focusing on IRATS, high volatility buyback stocks earn

14n contrast to the option hypothesis, [Stambaugh et al. (2015) also predict a negative relation between
volatility and returns for overvalued stocks. However, as with the Fama-French 5 factor model equity issuers
don’t appear to be overvalued, we can’t test this ”"second” leg of their hypothesis.

15We also calculated the returns of a hedged strategy similar to Figure [3| (Panel B). Starting in 1985 we
form a portfolio of all stocks that announced a buyback during the previous N months and hold the stock
for N months. High volatility companies earn cumulative excess returns of 224% (222.60%) for the 12 (48)
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38.57% after 48 months, while low volatility events have non significant abnormal returns for
any period. The results using the Calendar Time method confirm these findings. So we find
support for the Stambaugh et al. (2015]) costly arbitrage hypothesis as well as the option
hypothesis proposed by [Tkenberry and Vermaelen| (1996).

Table [J] also tests whether the U-index can further differentiate high volatility events,
as well as whether adjusting for volatility improves the predictive power of the U-index.
Regardless of the time horizon and the event study method, the U-index works for high
volatile companies. After 48 months, based on the IRATS methods, high U-index high
volatility companies earn 54.79% (t = 9.05). Low U-index high volatility companies earn
22.57% (t = 2.38). The Calendar Time results provide the same picture. Figure[f|summarizes

the results for the total sample and the high and low U-index sample.

5.3 An Enhanced U-index for Buybacks

Table|10{shows how the high/low U-index high/low idiosyncratic risk, and high/low volatility
buyback events overlap, while Table shows the correlations between the idiosyncratic,
volatility, and U-index scores. Overall we see that although high U-index firms tend to
have high standardized idiosyncratic risk and high volatility, while high idiosyncratic risk
firms tend to also have high volatility, the overlap is not very high. For example from
Table [10| we see that only 36.20% of the high volatility stocks that are classified as having
either high or low standardized idiosyncratic risk - note that we only consider the 20% tails
- have high standardized idiosyncratic risk. From Table we infer that the correlation
between standardized idiosyncratic risk and volatility scores is only 30.80%. A natural
question is therefore whether one can further enhance the |Peyer and Vermaelen| (2009)) U-
index by incorporating information about the firms’ pre-announce standardized idiosyncratic
risk and volatility. We consider one such combination where we simply take an equal-

weighted combination of the 4 criteria into one “Enhanced Undervaluation Index” (EU-

month holding strategy, which are higher than the 69% (79.50%) of the corresponding low volatility sample.
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index). Specifically, in the spirit of the U-index of |Peyer and Vermaelen| (2009)), we calculate
the EU-index simply as the sum of three numbers: high U-index firms get a score of 2, low
get a 0; high idiosyncratic firms get a score of 2, low get a 0; and high volatility firms get a
score of 2, low get a 0. Firms that get neither 0 nor 2 (hence are in the middle of the range)
get a score of 1 for each of these 3 scores.

Figure [6] shows the distribution of the EU-index. The index has a symmetric distribution
with a mean of 3.06. Table [[2] shows how the EU-index relates to a number of firm char-
acteristics. Firm leverage, based on data the year before announcement, is defined as the
ratio debt/(debt + equity) [ “ISS later” measures the percentage of firms that announced
an equity issue within 48 months after the buyback announcement. Next, we measure the
percentage of buybacks financed with cash (CASH) when the data is available (this data was
available only for 7,858 of the events) and whether the reported purpose (available only for
8,366 events) included the term “Undervalued”, or “Enhance Shareholder Value” or “stock
option plan”.

First there is a striking negative relation between the EU index and financial leverage.
This makes sense according to the static trade-off theory of optimal capital structure: high
risky firms have more financial distress and should have less debt. High EU index firms are
also more likely to mention “undervaluation” as a motivation for the buyback and to use
cash. This could of course be related to the fact that risky firms should have more cash
holdings. They also tend to follow up more often with equity offerings after the buyback
which suggests that they are more likely to be in the “market timing” business. Note that
none of these firm characteristics has been used to define the EU-Index.

The table also shows a strong negative relation between market-to-book ratios and market

6We use the definitions from http://www.ivo-welch.info/professional/leverage.placebo/Ivo
Welch’s website following http://www.ivo-welch.info/professional/leverage.placebo/
r-sourcecode/mksane.R. Debt is the sum of the Compustat variables dic + ditt, where dlc is “Debt
in Current Liabilities” and dltt is “Long Term Debt - Total”. Equity is the Compustat variable seq
which is “Total Parent Stockholders’ Equity”. We use the most recent data pre-announce, and make the
winsorization and other adjustments as in the websites above. Note that we followed the same steps as
in these websites to handle negative book value of equity (in the BE/ME calculations) and any other
Compustat data issues.
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capitalization and the EU index, which is not surprising as these are components of the index.
It should be noted that the EU6 portfolio (consisting of all firms with EU index equal to 6)
is composed of very small stocks with an average market capitalization of $125.30 million.
The average market capitalization of portfolios with long term (after 48 months) monthly
excess return of larger than 0.5% (i.e. portfolios EU5 - EU6 in Table is $198.50 million
(not indicated in the Table). So indeed the buyback anomaly is to some extent a small cap
anomaly.

Tables [13] and [14] show respectively the IRATS and Calendar Time monthly abnormal
returns for all values of the EU-index. Focusing on IRATS, as the EU-index increases,
the long term abnormal returns increase (from 1.10% to 70.60%). Figure [7| show the same
results over time for each EU-index. Long-term cumulative excess returns after 48 months
are becoming statistically significantly positive at EU-index levels of 3 and higher, and then
steadily increase from 6.60% to 70.60%. The Calendar Time results are similar although
they only show significance starting at EU-index levels of 5. Investing in the very high EU
index firms (EU=6) generates alphas of 0.86% per month for 48 months["|

The bottom line is that combining volatility, standardized idiosyncratic risk and the
U-index in one EU-index generates a more selective predictor of excess returns than each
of the indicators separately. Indeed, high U-index stocks, stocks with high standardized
idiosyncratic risk, and high volatile stocks generate cumulative excess returns of respectively

29.99% (Table [2)), 30.43% (Table[§) and 38.57% (Table ).

5.4 Robustness of the EU-index over Time

As volatility and standardized idiosyncratic risk are time dependent, the performance of

the new EU-index may not be robust over time - e.g., relative to the U-index of

1"We also calculated the returns of a hedged strategy similar to Figure [3| (Panel B). Starting in 1985 we
form a portfolio of all stocks that announced a buyback during the previous N months and hold the stock
for V months. The 12-month holding period high EU-index portfolio has average annual excess returns
of 5.50%, while the low EU-index one earns only 2.80% annual excess returns. For the 48-month holding
periods the high and low EU-index portfolio earn annual excess returns of respectively, 8.50% and 2.10%.
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Vermaelen| (2009). Tables [15] (IRATS) and [16] (Calendar Time method), like Table [6 for
the U-index, show the relative performance of high and low EU-index repurchases. In order
to have roughly similar number of under/overvalued firms as when we use the U-index, we
define low EU-index firms to be those for which the EU-index is 0-1, and high for which it
is 5-6 (the index takes values from 0 to 6). With this definition we have 1,268 low EU-index
and 1,661 high EU-index firms in our sample (in comparison with 1,564 low U-index and
2,240 high U-index ones).

Tables (15 and [16] indicate that the EU-index is robust over time, with the exception of
the 1985-1990 period. However during this period our high EU index sample only contains

86 observations which results in statistically insignificant excess returns.

6 Conclusion

The buyback anomaly first reported by [Ikenberry et al.| (1995)) is still present and robust.
Long term excess returns are large, highly statistically significant and robust even when we
replace the Fama-French three-factor model with the Fama-French five-factor model. We
believe that the difference with the conclusions of [Fama and French (2016)) is a result of
the fact that we do not pool buybacks and equity issues in a “net issuance” anomaly. A
buyback is not simply the inverse of an equity issue, especially in a world with asymmetric
information. Managers who buy back undervalued stock from selling investors benefit their
long-term shareholders at the expense of selling shareholders who are “leaving” the company.
Issuing overvalued stock hurts new investors and therefore may not be in the interest of long-
term shareholder value. Moreover buyback authorizations are options, not firm commitments
such as equity issues. Using net issues as a measure of (negative) buyback activity ignores
the reality that an actual repurchase may occur several months, if not years after a buyback
authorization. By the time the buyback is completed the firm may already have experienced

significant excess returns. Finally, market timing is relatively easier in an open market
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repurchase setting as the seller is not aware that he is selling to the corporation.

Not all buybacks are the same: we find that in agreement with Peyer and Vermaelen
(2009) buybacks made by small beaten up risky low market to book companies earn the
largest excess returns. We also find that both standardized idiosyncratic risk (small R?) and
total risk are positively correlated with future returns. This result is inconsistent with Ang
et al.| (2006) but consistent with Stambaugh et al. (2015) who show that for undervalued
firms residual variance (almost perfectly correlated with total volatility in our sample) is
positively related to future returns. It is also consistent with the argument of |[kenberry and
Vermaelen| (1996) that a buyback authorization creates an option to take advantage of an
undervalued stock, and options on high volatility stocks are more valuable. We combine these
characteristics with the Undervaluation Index developed by [Peyer and Vermaelen| (2009)) in
a new measure of the likelihood that the buyback is driven by undervaluation: the EU
index or Enhanced Undervaluation Index. Investing in very high EU index firms generates
Fama-French five-factor adjusted returns of 0.86% per month during the 48 months after the
buyback announcement. These are also firms that are more likely to mention in their press
releases that they are buying back stock because they are undervalued. However investing
in high EU index firms to some extent implies investing in small caps and micro-caps, which
may explain partially why the anomaly persists as these firms may not satisfy, for example,

liquidity risk constraints of many funds.
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Appendix: Variable Definitions

Prior Returns: Cumulative return for the previous 6 months: CRSP Daily Stocks.
Volatility: Standard deviation of daily returns over the previous 6 months: CRSP Daily
Stocks.

Standardized Idiosyncratic Vol. (1 — R?): The R? of the Fama and Frenchl (2015) five
factor model using returns over the previous 6 months: CRSP Daily Stocks and Kenneth
French’s Website.

Market Cap.: Market value of equity, calculated as the price per share multiplied by the
number of shares outstanding: CRSP Monthly Stocks.

BE/ME: Ratio of the book value of equity to the market value of equity. Book value
of equity is calculated using the following CCM variables: SEQ, CEQ, PSTK, PSTKRV,
TXDITC, PRBA, DLC, DLTT, AT, LT. We follow Fama and French| (2001). Market value
of equity is calculated as the price per share multiplied by the number of shares outstanding:
CCM and CRSP Monthly Stocks.

Percent Shares: The percentage of shares authorized for repurchase in the case of buybacks,
or issued for the case of issuers: SDC Database.

Leverage: The ratio debt/(debt 4+ equity). Debt is the sum of the Compustat variables
DLC+ DLTT. Equity is the Compustat variable SEQ. We make the winsorization and other
data adjustments as in http://www.ivo-welch.info/professional/leverage.placebo/.
U-index: Based on|Peyer and Vermaelen (2009)), the U-Index of a repurchase firm is the sum
of 3 indicators measured using firms characteristics scores the month before the repurchase
announcement: 0, 1, 2 for low, middle, and high firms in terms of their size (2 is for large
firms, 0 for small, and 1 for others), BE/ME (2 is for large BE/ME), and returns over the 6
months before the announcement (2 is for low returns).

EU-index: The EU-Index of a repurchase firm is the sum of 3 indicators measured using

firms characteristics scores the month before the repurchase announcement: the U-index, plus
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a score of 0, 1, 2 for low, middle, and high firms in terms of their volatility and standarized

idiosyncratic volatility (1 — R?) the month before the announcement.
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Table 1 Buyback and SEO announcements during 1985-2015: Descriptive Statistics

This table reports descriptive statistics of our samples. Panel A is for repurchases and Panel B for SEOs. All variables are
described in the Appendix.

Panel A: Buybacks

Mean Median Standard Dev. 20" Percentile 80" Percentile
Market Cap. 6204.62 859.75 21306.61 157.89 4973.3
Prior Returns -3.95 -0.9 29.68 -24.66 17.72
BE/ME 0.58 0.47 0.44 0.26 0.83
Volatility 2.82 2.44 1.47 1.63 3.81
(1 - R?) 0.24 0.21 0.17 0.08 0.39
U-index 8.26 8 2.5 6 10
EU-index 3.06 3 1.31 2 4
Percent Shares 7.24 5.82 5.31 3.33 10.1
Leverage 0.48 0.48 0.22 0.26 0.68
Observations 11327 11327 11327 11327 11327
Panel B: SEOs

Mean Median Standard Dev. 20" Percentile 80" Percentile
Market Cap. 1117.14 303 7369.83 107.68 916.34
Prior Returns 47.82 41.21 47.4 14.02 77.75
BE/ME 0.33 0.24 0.38 0.1 0.47
Volatility 4.05 3.64 2 2.61 5.09
(1 - R?) 0.17 0.13 0.13 0.06 0.25
Percent Shares 17.14 16.02 8.28 10.23 23.37
Leverage 0.48 0.48 0.25 0.23 0.7
Observations 4021 4021 4021 4021 4021
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Table 2 Buyback announcements during 1985-2015

The table presents the abnormal returns for firms after open market repurchase announcements from the announcement date until ¢ months after announcement. We include a
version of the abnormal returns for the full sample and one for both companies with a high U-index and a low U-index. Panel A reports monthly cumulative average abnormal
returns (CAR) in percent using [Ibbotson|(1975) returns across time and security (IRATS) method combined with the [Fama and French|(1993) three-factor model and the [Fama)
and French|(2015) five-factor model for the sample of firms that announced an open market share repurchase plus various subsamples. The following regressions are run each
event month j:

(Rip —Ryy) = a;j +bj(Rmt— Rpy)+c;SMBy+djHMLt + €4,
(Ri,t_Rf,t) = CLj —‘rbj(Rm’t—Rf’t)—‘ersMBt—‘rdeMLt—l-etRMWz+szMAt+€i7t,

where R;; is the monthly return on security 7 in the calendar month ¢ that corresponds to the event month j, with 5 = 0 being the month of the repurchase announcement.
Ry and Rp,t are the risk-free rate and the return on the equally weighted CRSP index, respectively. SM By, HML¢, RMW¢, CM At are the monthly returns on the size,
book-to-market factor, profitability factor and investment factor in month ¢, respectively. The numbers reported are sums of the intercepts of cross-sectional regressions over
the relevant event-time-periods expressed in percentage terms. The standard error (denominator of the t-statistic) for a window is the square root of the sum of the squares
of the monthly standard errors. Panel B reports monthly average abnormal returns (AR) of equally weighted Calendar Time portfolios using the [Fama and French|(2015)
five-factor model. In this method, event firms that have announced an open market buyback in the last calendar months form the basis of the calendar month portfolio. A
single time-series regression is run with the excess returns of the calendar portfolio as the dependent variable and the returns of five factors as the independent variables. The
significance levels are indicated by +, *, and ** and correspond to a significance level of 10%, 5%, and 1% respectively, using a two-tailed test.

Panel A: IRATs Cumulative Abnormal Returns

All 3F All 5F High U-index 3F Low U-index 3F High U-index 5F Low U-index HF
CAR  t-stat CAR  t-stat CAR t-stat CAR t-stat CAR t-stat CAR t-stat
-6 -6.47**  -23.67 -6.71%*  -23.72 -28.04** 4254 20.86**  27.77 -27.57F%  -40.54 20.11** 2574
+12 3.88%* 9.1 2.74%*  6.13 2.7* 2.22 4.55%* 4.77 2.72% 2.12 2.88%* 2.88
+24 8.71FF  13.42 6.47F* 9.49 13.25%* 6.98 6.45%* 4.52 13.8%* 6.86 4.33%* 2.9
+36 13.54**  16.63 10.38**  12.11 20.84** 8.63 11.55%* 6.5 22.26** 8.7 7.52%* 4.04
+48 17.2%%  17.85 12.9%*  12.7 27.56%* 9.55 16.42%* 7.85 29.99%** 9.76 10.7%* 4.86
Observations 11327 11327 2240 1564 2240 1564

Panel B: Calendar Time Method Monthly Abnormal Returns

All 3F All 5F High U-index 3F Low U-index 3F High U-index 5F Low U-index 5F

AR t-stat AR t-stat AR t-stat AR t-stat AR t-stat AR t-stat
-6 -0.91%*  -9.62 -0.97%*  -104 -4.53** -19.87 3.23%* 18.65 -4.51%* -19.02 3.08%** 17.29
+12 0.3** 3.46 0.24**  2.73 0.22 1.44 0.49** 4.38 0.22 1.38 0.36** 3.26
+24 0.31%*  3.99 0.23**  2.89 0.34* 2.43 0.34** 3.47 0.34* 2.31 0.24* 2.47
+36 0.3** 4.11 0.22*¥* 297 0.4%* 3.05 0.34** 3.51 0.41** 3.01 0.22* 2.28
+48 0.28*%*  3.96 0.21**  2.85 0.43%* 3.35 0.33%* 3.46 0.46** 3.4 0.21%* 2.22
Observations 11327 11327 2240 1564 2240 1564




Table 3 Issue announcements during 1985-2015

The table presents the abnormal returns for firms after issue announcements from the announcement date until ¢ months after
the announcement. Panel A reports monthly cumulative average abnormal returns (CAR) in percent using [Ibbotson| (1975)
returns across time and security (IRATS) method combined with the Fama and French| (1993)) three-factor model and the Fama
French (2015) five-factor model for the sample of firms that announced equity issuance plus various subsamples. The following
regressions are run each event month j:

(Ri,t_Rf,t) = aj -‘y—bj(Rmyt—Rfyt)-i-CjSMBt—‘rdeMLt—‘reiyt,
(Rit —Ryy) = aj+bj(Rmt—Ryy)+c;SMBy+djHML; + eeRMW ¢ + fiCMA; + €4,

where R; ; is the monthly return on security ¢ in the calendar month ¢t that corresponds to the event month j, with j = 0 being
the month of the repurchase announcement. Ry ; and Ry, ¢ are the risk-free rate and the return on the equally weighted CRSP
index, respectively. SM B, HM Ly, RMW, CMA; are the monthly returns on the size, book-to-market factor, profitability
factor and investment factor in month ¢, respectively. The numbers reported are sums of the intercepts of cross-sectional
regressions over the relevant event-time-periods expressed in percentage terms. The standard error (denominator of the t¢-
statistic) for a window is the square root of the sum of the squares of the monthly standard errors. Panel B reports monthly
average abnormal returns (AR) of equally weighted Calendar Time portfolios using the [Fama and French| (2015)) five-factor
model. In this method, event firms that have announced an open market buyback in the last calendar months form the basis
of the calendar month portfolio. A single time-series regression is run with the excess returns of the calendar portfolio as the
dependent variable and the returns of five factors as the independent variables. The significance levels are indicated by +, *,
and ** and correspond to a significance level of 10%, 5%, and 1% respectively, using a two-tailed test.

Panel A: IRATs Cumulative Abnormal Returns

All 3F All 5F

CAR t-stat CAR t-stat
-6 36.3%* 41.05 37.54%* 40.37
+12 -0.88 -0.92 2.12* 2.12
+24 -8.06%* -5.73 -2.24 -1.53
+36 -12.17%* -6.81 -4.4%* -2.36
+48 -7.4%* -3.36 1.14 0.49
Observations 4021 4021

Panel B: Calendar Method Monthly Abnormal Returns

All 3F All 5F

AR t-stat AR t-stat
-6 5.5%* 24.09 5.71** 24.17
+12 -0.01 -0.05 0.25 1.5
+24 -0.25% -1.79 -0.02 -0.11
+36 -0.25% -1.79 -0.03 -0.19
+48 -0.15 -1.09 0.04 0.27
Observations 4021 4021
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Table 4 Buyback announcements during 1985-2015: Value Weighted Portfolios

The table presents the abnormal returns for firms after open market repurchase announcements from the announcement date until ¢ months after announcement. The table
reports monthly average abnormal returns (AR) of equally weighted Calendar Time portfolios using the [Fama and French|(2015) five-factor model. In this method, event firms
that have announced an open market buyback in the last calendar months form the basis of the calendar month value weighted portfolio. A single time-series regression is
run with the excess returns of the calendar portfolio as the dependent variable and the returns of five factors as the independent variables. Panel A reports the results using
all events in our sample. Panel B uses only firms which at the month prior to the repurchase announcement were in the bottom 75t percentile of all public firms reported in
CRSP in terms of their market capitalization. The significance levels are indicated by +, *, and ** and correspond to a significance level of 10%, 5%, and 1% respectively, using
a two-tailed test.

Panel A: Calendar Method Monthly Value Weighted Abnormal Returns

All 3F All 5F High U-index 3F Low U-index 3F High U-index 5F Low U-index 5F
AR  t-stat AR  t-stat AR t-stat AR t-stat AR t-stat AR t-stat
-6 0.19% 1.94 0.06  0.66 -4.T8** -18.5 2.4T** 14.02 -4.66** -17.57 2.15%* 12.22
+12 0.19* 2.1 0.09  0.99 -0.12 -0.46 0.37%* 3 -0.06 -0.22 0.15 1.25
+24 0.14% 1.76 0.01 0.16 0.12 0.55 0.29** 2.67 0.19 0.8 0.06 0.62
+36 0.15*  2.06 0.02 0.33 0.14 0.77 0.32%* 3.25 0.15 0.77 0.09 0.94
+48 0.13%  1.89 0.01  0.09 0.19 1.08 0.3*%* 3.17 0.18 0.98 0.07 0.76
Observations 11327 11327 2240 1564 2240 1564

Panel B: Calendar Method Monthly Value Weighted Abnormal Returns, No Large Firms

All 3F All bF High U-index 3F Low U-index 3F High U-index 5F Low U-index 5F

AR t-stat AR t-stat AR t-stat AR t-stat AR t-stat AR t-stat
-6 -1.33**  _8.6 -1.35%*  -8.52 -6.44%* -15.83 2.92%* 10.2 -6.14** -14.51 2.86** 9.54
+12 0.23% 1.94 0.17 1.39 0.19 0.57 0.71%* 3.33 0.25 0.74 0.65%* 2.9
+24 0.25* 2.42 0.16 1.51 0.25 1.01 0.52%* 2.59 0.32 1.23 0.35F 1.73
+36 0.26%* 2.8 0.18% 1.9 041t 1.87 0.52%* 2.75 0.43% 1.87 0.38% 1.93
+48 0.27%* 2.9 0.2* 2.07 0.43* 2.2 0.48%* 2.61 0.5* 2.42 0.33% 1.78
Observations 5385 5385 663 939 663 939
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Table 5 Buyback returns over different time periods

The table presents the long-run abnormal returns for firms after repurchase announcements for different time periods. Panel A reports monthly cumulative average abnormal
returns (CAR) in percent using |[Ibbotson|(1975) returns across time and security (IRATS) method combined with the |[Fama and French|(2015) five-factor model for the sample
of firms that announced an open market share repurchase plus various subsamples. The following regression is run each event month j:

(Ri,t_Rf,t) = aj +bj(Rm,t—Rfyt)-i-CjSMBt+deMLt+etRMWt+ftCMAt+€i7t,

where R;; is the monthly return on security ¢ in the calendar month ¢ that corresponds to the event month j, with j = 0 being the month of the repurchase announcement.
Ry ¢ and Ry, ¢ are the risk-free rate and the return on the equally weighted CRSP index, respectively. SM By, HM Ly, RMW ¢, CM At are the monthly returns on the size,
book-to-market factor, profitability factor and investment factor in month ¢, respectively. The numbers reported are sums of the intercepts of cross-sectional regressions over
the relevant event-time-periods expressed in percentage terms. The standard error (denominator of the t-statistic) for a window is the square root of the sum of the squares
of the monthly standard errors. Panel B reports monthly average abnormal returns (AR) of equally weighted Calendar Time portfolios using the [Fama and French|(2015)
five-factor model. In this method, event firms that have announced an open market buyback in the last calendar months form the basis of the calendar month portfolio. A
single time-series regression is run with the excess returns of the calendar portfolio as the dependent variable and the returns of five factors as the independent variables. The
significance levels are indicated by +, *, and ** and correspond to a significance level of 10%, 5%, and 1% respectively, using a two-tailed test.

Panel A: IRATs Cumulative Abnormal Returns

1985-1990 1991-2000 2001-2015 2008-2015

CAR t-stat CAR t-stat CAR t-stat CAR t-stat
-6 -3.62%* -3.61 -11.58%* -22.63 -2.23%* -6 -2.42%* -4.98
+12 5.89%* 3.93 4.25%* 4.85 3.73%* 7.15 4.95%* 6.7
+24 6.8%* 2.67 10.48** 7.9 7.84%* 10.07 9.13%* 8.6
+36 5.34% 1.76 17.01** 10.28 11.04** 11.18 13.18** 9.84
+48 12.02%* 3.25 20.56** 10.74 13.45%* 11.18 14.68** 9
Observations 809 4657 5861 2939

Panel B: Calendar Method Monthly Abnormal Returns

1985-1990 1991-2000 2001-2015 2008-2015
AR t-stat AR t-stat AR t-stat AR t-stat
-6 -0.86** -3.99 -1.84%* -9.75 -0.4%* -3.6 -0.45%* -3.8
+12 0.29 1.65 0.24 1.24 0.39** 3.97 0.38%* 3.04
+24 0.15 0.89 0.11 0.59 0.42%* 4.14 0.4%* 3.37
+36 0.07 0.49 0.22 1.46 0.42%* 4.08 0.41%* 3.6
+48 0.21F 1.78 0.16 1.13 0.39** 3.81 0.41%* 3.6

Observations 809 4657 5861 2939




Table 6 Buyback returns for the U-index over time

The table presents the long-run abnormal returns for firms after open market repurchase announcements for high and low
U-index firms in different time periods and shows significantly larger returns by buybacks announced by high U-index firms
compared to those with a low U-index. We report both the IRATS cumulative average abnormal returns (CAR, Panel A) and
the calender time method (AR, Panel B) abnormal returns on the full sample. t¢-Statistics are provided and stars indicate
significance at the 5% (*), and 1% level (**).

1985-1990 High U-index (IRATS) Low U-index (IRATS) High U-index (CAL) Low U-index (CAL)

CAR t-stat CAR t-stat AR t-stat AR t-stat
-6 -30.65** -9.85 15.1%* 6.53 -5.32%* -6.3 2.14%* 5.52
+12 5.22 1.02 9.92%* 3.12 0.27 0.58 0.59* 2.12
+24 2.57 0.32 11.11* 2.4 0.15 0.34 0.4F 1.75
+36 1.19 0.12 12.58* 2.22 0.26 0.71 0.28 1.31
+48 20.53 1.46 21.02** 3.16 0.7* 2.09 0.42* 2.09
Observations 134 121 134 121
1991-2000 High U-index (IRATS) Low U-index (IRATS) High U-index (CAL) Low U-index (CAL)
CAR t-stat CAR t-stat AR t-stat AR t-stat
-6 -30.78** -27.48 21.27** 13.53 -5.03%* -11.75 3 8.45
+12 6.89%* 3.11 7.32%* 3.11 0.19 0.52 0.69%* 2.63
+24 24.48%* 7.16 9.28** 2.69 0.33 1.04 0.23 1.01
+36 37.86** 8.83 14.96** 3.5 0.547F 1.83 0.27 1.27
+48 49.48** 9.93 17.81*%* 3.61 0.58* 2.12 0.15 0.76
Observations 1118 499 1118 499
2001-2015 High U-index (IRATS) Low U-index (IRATS) High U-index (CAL) Low U-index (CAL)
CAR t-stat CAR t-stat AR t-stat AR t-stat
6 2177 2347 20.24%%  20.07 BT 1478 3.39%% 1317
+12 2.24 1.42 0.78 0.7 0.35+ 177 0.12 0.89
+24 10.15** 4.14 3.53* 2.13 0.44* 2.45 0.25F 1.88
+36 13.33** 4.22 6.77** 3.27 0.45%* 2.68 0.27* 1.99
+48 17.44** 4.42 11.03** 4.42 0.43** 2.64 0.28* 2.13
Observations 988 944 988 944
2008-2015 High U-index (IRATS) Low U-index (IRATS) High U-index (CAL) Low U-index (CAL)
CAR t-stat CAR t-stat AR t-stat AR t-stat
-6 -22.83** -18.22 18.87** 13.12 -3.93*%* -12.17 3.20%* 9.94
+12 3.89 1.64 1.97 1.38 0.29 1.05 0.22 1.61
+24 12.09** 3.31 5.12* 2.48 0.45F 1.82 0.33* 2.62
+36 17.11%* 3.73 10.24** 3.9 0.48* 2.12 0.4%* 3.28
+48 20.38** 3.62 13.94%** 4.27 0.48* 2.26 0.43** 3.58
Observations 488 513 488 513
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Table 7 Industry Characteristics

Percentage of high and low idiosyncratic risk and volatility companies for all industries for which we have at least 100 events in our sample.

H Idsync. (1) L Idsync. (2) H Vol. (3) L Vol. (4) U /valued (5) O/valued (6)
Software 21.4 14.7 40.4 5.1 19.5 15.4
Retail 16.6 13.5 14.1 13.4 14.2 20.4
Business Serv. 27 12.5 22.9 14.5 23.4 14.3
Chips 17.5 25.3 41.7 7 26.2 10.8
Insurance 16 28.4 4.4 42.7 18.9 6.4
Med. Equip. 24.8 13.4 21.1 22.5 16.2 17.8
Meals 27 9.7 13.6 14.4 20 12.2
Computers 19.8 29.6 29.8 8.3 23 16.9
Machinery 15.9 21.6 14.4 18.2 20.1 12.4
Chemicals 8.6 29.9 8.4 41.8 5.9 16.2
Wholesale 19.1 16.9 16.7 27.3 21.9 8.7
Pharm. Prod. 20.1 22.4 23.2 21.5 10.5 26.9
Transportation 14.7 19.3 17.7 9.5 24.8 9.5
QOil 13.3 30.3 10.9 23.8 13.9 9.5
Lab Equip. 17.6 22.7 23.4 14.3 19.8 11
Consumer (oods 20.2 14.3 14.7 24.8 19.4 20.2
Construct. Mat. 21.9 27.1 11.7 33.6 23.5 5.7
Autos 19.1 31.2 14 16.3 24.7 9.8
Healthcare 30.7 9.3 24.2 14.4 24.2 14.9
Telco 16.8 24 14.9 34.1 18.3 10.6
Food Prod. 24.2 23.2 7.1 46 12.6 17.2
Personal Serv. 32.3 14 16.7 11.8 22 12.4
Paper 22.7 24.4 8.5 30.7 17 15.3
Apparel 25.6 7.6 15.1 10.5 27.3 7.6
Steel 13.2 25.1 17.4 15 31.7 5.4
Construction 14.1 27.6 14.7 6.1 33.1 5.5
Print Pub. 15.7 19.3 7.9 47.9 17.9 13.6
Elec. Equip. 22.3 30 16.2 30 18.5 13.8
Recreation 30.1 9.8 23.6 9.8 20.3 13.8
Entertainment 26.2 12.6 32 194 27.2 15.5
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Table 8 Buyback for Low and High idiosyncratic and for Low and High U-index companies

This table presents the long-term abnormal return after open market repurchase announcements from the announcement date until ¢ months after, for low and high idiosyncratic
and for low and high U-index companies. Regardless of event study method and time horizon, the U-index works only for idiosyncratic companies. Panel A reports monthly
cumulative average abnormal returns (CAR) in percent using [Ibbotson|(1975) returns across time and security (IRATS) method combined with the [Fama and French|(2015)
five-factor model for the sample of firms that announced an open market share repurchase plus various subsamples. The following regression is run each event month j:

(Ri,t_Rf,t) = CLj —‘rbj(Rm’t—Rf’t)—‘ersMBt+deMLt+€tRMWz+szMAt+€i7t,

where R;; is the monthly return on security 7 in the calendar month ¢ that corresponds to the event month j, with 5 = 0 being the month of the repurchase announcement.
Ry and Rp,t are the risk-free rate and the return on the equally weighted CRSP index, respectively. SM By, HML¢, RMW¢, CM At are the monthly returns on the size,
book-to-market factor, profitability factor and investment factor in month ¢, respectively. The numbers reported are sums of the intercepts of cross-sectional regressions over
the relevant event-time-periods expressed in percentage terms. The standard error (denominator of the t-statistic) for a window is the square root of the sum of the squares
of the monthly standard errors. Panel B reports monthly average abnormal returns (AR) of equally weighted Calendar Time portfolios using the [Fama and French|(2015)
five-factor model. In this method, event firms that have announced an open market buyback in the last calendar months form the basis of the calendar month portfolio. A
single time-series regression is run with the excess returns of the calendar portfolio as the dependent variable and the returns of five factors as the independent variables. The
significance levels are indicated by +, *, and ** and correspond to a significance level of 10%, 5%, and 1% respectively, using a two-tailed test.

Panel A: IRATs Cumulative Abnormal Returns

Low Id. High Id. Low Id./High U-Ind. = Low Id./Low U-Ind.  High Id./High U-Ind. = High Id./Low U-Ind.

CAR t-stat CAR t-stat CAR t-stat CAR t-stat CAR t-stat CAR t-stat
-6 -3.03** -5.63 -9.9%* 12,96 -30.52** -13.27 17.24%** 13.94 -24.95%* -23.05 41.14%* 7.24
+12 0.49  0.58 4.75*%%  3.91 -0.38 -0.08 4.77%* 2.63 6.75%* 3.12 -4.36 -1.14
+24 2.45t  1.93 13.12*%*  7.14 3.48 0.46 T.2%* 2.62 22.59** 6.99 -1.17 -0.2
+36 3.92% 247  22.57FF 9.7 12.95 1.29 8.98** 2.66 38.03** 9.24 3.46 0.49
+48 227 1.22  30.43%* 11.07 9.64 0.82 9.11* 2.29 50.54** 10.43 7.43 0.84
Observations 2266 2266 126 435 959 124

Panel B: Calendar Method Monthly Abnormal Returns

Low Id. High Id. Low Id./High U-Ind. Low Id./Low U-Ind. High Id./High U-Ind. High Id./Low U-Ind.

AR  t-stat AR  t-stat AR t-stat AR t-stat AR t-stat AR t-stat
-6 -0.38* -2.38 -1.49%*%  -6.62 -3.24 %% -7.16 2.51%* 8.82 -4.03** -13.1 5.02%* 5.86
+12 0.15 0.98 0.22 1.47 0.11 0.27 0.55%** 2.77 0.29 1.29 -0.89* -2.24
+24 0.15 1.11 0.35%* 2.7 0.25 0.7 0.31%* 1.97 0.67** 3.49 -0.27 -0.73
+36 0.12 1.01 0.4%* 3.2 0.55F 1.68 0.22 1.59 0.71%* 3.96 -0.37 -1.13
+48 0.06 0.59 0.42*%* 3.44 0.36 1.23 0.17 1.32 0.75%* 4.38 -0.19 -0.58
Observations 2266 2266 126 959 124
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Table 9 Buyback for Low and High Volatility and for Low and High U-index companies

This table presents the long-term abnormal return after open market repurchase announcements from the announcement date until ¢ months after, for low and high volatility
and for low and high U-index companies. Regardless of event study method and time horizon, the U-index works only for idiosyncratic companies. Panel A reports monthly
cumulative average abnormal returns (CAR) in percent using [Ibbotson|(1975) returns across time and security (IRATS) method combined with the [Fama and French|(2015)
five-factor model for the sample of firms that announced an open market share repurchase plus various subsamples. The following regression is run each event month j:

(Ri,t_Rf,t) = ajJ,-bj(Rm’t—Rf’t)—‘ersMBt+deMLt+€tRMWt+ftCMAt+€i,t7

where R;; is the monthly return on security 7 in the calendar month ¢ that corresponds to the event month j, with 5 = 0 being the month of the repurchase announcement.
Ry and Rp,t are the risk-free rate and the return on the equally weighted CRSP index, respectively. SM By, HML¢, RMW¢, CM At are the monthly returns on the size,
book-to-market factor, profitability factor and investment factor in month ¢, respectively. The numbers reported are sums of the intercepts of cross-sectional regressions over
the relevant event-time-periods expressed in percentage terms. The standard error (denominator of the t-statistic) for a window is the square root of the sum of the squares
of the monthly standard errors. Panel B reports monthly average abnormal returns (AR) of equally weighted Calendar Time portfolios using the [Fama and French|(2015)
five-factor model. In this method, event firms that have announced an open market buyback in the last calendar months form the basis of the calendar month portfolio. A
single time-series regression is run with the excess returns of the calendar portfolio as the dependent variable and the returns of five factors as the independent variables. The
significance levels are indicated by +, *, and ** and correspond to a significance level of 10%, 5%, and 1% respectively, using a two-tailed test.

Panel A: IRATs Cumulative Abnormal Returns

Low Vol. High Vol. Low Vol./High U-ind. Low Vol./Low U-ind.  High Vol./High U-ind.  High Vol./Low U-ind.

CAR t-stat CAR  t-stat CAR t-stat CAR t-stat CAR t-stat CAR t-stat
-6 -1.09%% -347 -13.65%F -13.93 -15.12** -9.09 10.14%* 15.7 -34.99%* -24.98 45.61%* 10.08
+12 -0.89 -1.6 8.51*%% 583 -4.1 -1.22 1.36 1.18 5.67* 2.13 2.83 0.65
+24 -1.11 -1.22  19.25%* 8.74 -5.83 -1.11 1.97 1.12 23.75%* 5.88 6.81 1.07
+36 -0.03 -0.03 30.91** 11.32 -3.98 -0.55 2.43 1.07 39.71%* 7.85 12.68 1.63
+48 1.54 1.06 38.57** 11.99 -0.02 -2e-03 3.57 1.32 54.79%* 9.05 22.57* 2.38
Observations 2266 2266 127 456 852 186

Panel B: Calendar Method Monthly Abnormal Returns

Low Vol. High Vol. Low Vol./High U-ind.  Low Vol./Low U-ind.  High Vol./High U-ind. = High Vol./Low U-ind.
AR t-stat AR  t-stat AR t-stat AR t-stat AR t-stat AR t-stat
-6 -0.12 -1.37  -2.26%% -7 -2.02%* -7.51 1.77%%* 10.59 -5.34%* -14.47 6.25%* 8.67
+12 0.05 0.54 0.62%* 2.82 -0.37 -1.15 0.13 0.86 0.36 1.3 0.52 1.13
+24 0.04 0.52  0.57%F 299 0.07 0.3 0.1 0.89 0.58* 2.38 0.86* 2.03
+36 0.08 1.05  0.54** 3.03 0.06 0.27 0.09 0.8 0.65** 2.89 0.67* 1.85
+48 0.09 1.22 0.58**  3.22 -0.05 -0.22 0.09 0.88 0.73** 3.24 0.61F 1.88

Observations 2266 2266 127 456 852 186




Table 10 Relations across firm characteristics for Buybacks

Relation between Under/Overvaluation, High/Low Idiosyncratic Risk, High/Low volatilityfor buybacks. Numbers indicate
percentage of firms in the row that are also categorized as noted in the columns.

H Idiosync. L Idiosync. H Vol. L Vol.
high U-index 42.8 5.6 38 5.7
low U-index 7.9 27.8 11.9 29.2
High Idiosync. 100 0 36.2 9.7
Low Idiosync. 0 100 11.3 35.6
High Vol. 36.2 11.3 100 0
Low Vol. 9.7 35.6 0 100

Table 11 Correlations of Buybacks Characteristics

Correlation between the three buybacks characteristics considered: Idiosyncratic score (percentile across all CRSP companies
of firm’s 1 — R?, 0 to 1), Volatility score (percentile across all CRSP companies, 0 to 1) and U-index score (0 to 15). All scores
are defined using the universe of all CRSP companies at the time of the announcement with data up to the month before the
announcement.

Idiosyncratic Score Volatility Score U-Index Score
Idiosyncratic Score 1 0.31 0.37
Volatility Score 0.31 1 0.32
U-Index Score 0.37 0.32 1

Table 12 EU relations with Firm Characteristics

Firm characteristics for each of the 7 EU-index samples. Percentages indicated for all but the last 3 rows, and averages for the
last 3 rows. We consider firm leverage, based on data the year before announcement, defined as the ratio debt/(debt + equity).
ISS later measures the percentage of firms that announced an equity issue within 48 months after the buyback announcement.
Next, we measure the percentage of buybacks financed with cash (CASH) when the data is available and whether the reported
purpose included the term Undervalued, Enhance Shareholder Value or stock option plan. Market Cap. is in millions, BE/ME
Score is from 1, for firms below the 4t" Fama-French BE/ME breakpoint, to 5 for firms above the 16", Percentage Shares is
the percentage shares authorized at announcement.

EUO0 EU1 EU2 EU3 EU4 EU5 EU6
Low Leverage 1.7 5.4 10.8 194 29.4 33.9 36
High Leverage 31.8 31.1 26.8 18.9 14.1 11.5 9.5
ISS Later 6.7 3.9 5.1 6 6.3 6.8 8.1
Cash 6.1 5.4 5.3 6.5 6.7 8.3 7.4
Good purpose 15.6 17.3 20.8 21.6 22.2 23 23.3
Undervalued 0 1.3 1.5 3.1 4.5 6 8.3
Enhance Shareholder Value 14 14.8 19.6 19.1 17.8 17.8 15.2
Stock Option Plan 2.8 3.1 2.9 2.9 3.9 3.2 3.1
Market Cap. 30001.3 20719.6 10652.2 3386.2 1084 330.4 125.3
BE/ME Score 0.2 0.4 0.4 0.4 0.5 0.6 0.7
Percentage Shares 4.9 5.6 5.9 6.2 6.8 7.6 7.4
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Table 13 Buyback announcements IRATS for all EU-index Values

IRATS five factor cumulative abnormal returns after open market repurchase announcements for each Enhanced Undervaluation Index value from 0 to 6. We calculate the
EU-index simply as the sum of three numbers: high |Peyer and Vermaelen|(2009) U-index terms get a score of 2, low get a 0; high idiosyncratic terms get a score of 2, low get a
0; and high volatility terms get a score of 2, low get a 0. Firms that get neither 0 nor 2 (hence are in the middle of the range) get a score of 1 for each of these 3 scores. For
each EU-index value, we report the monthly cumulative average abnormal returns (CAR) in percent using [Ibbotson|(1975) returns across time and security (IRATS) method
combined with the [Fama and French|(2015) five-factor model for the sample of firms that announced an open market share repurchase plus various subsamples. The following
regression is run each event month j:

(Ri’t*Rf,t) = aj +b]'(Rm,t*Rf,t)+CjSMBt+deMLt+€tRMWt+ftCMAt+6i’t,

where R;; is the monthly return on security 7 in the calendar month ¢ that corresponds to the event month j, with 7 = 0 being the month of the repurchase announcement.
Ry and Rp,t are the risk-free rate and the return on the equally weighted CRSP index, respectively. SM By, HML¢, RMW¢, CM At are the monthly returns on the size,
book-to-market factor, profitability factor and investment factor in month ¢, respectively. The numbers reported are sums of the intercepts of cross-sectional regressions over
the relevant event-time-periods expressed in percentage terms. The standard error (denominator of the ¢-statistic) for a window is the square root of the sum of the squares of
the monthly standard errors.

EU-index 0 EU-index 1 EU-index 2 EU-index 3
CAR t-stat CAR t-stat CAR t-stat CAR t-stat
-6 9.52%* 9.41 4.11%* 7.71 1.73%* 3.84 -G** -12.89
+12 1.73 0.96 0.56 0.62 -0.27 -0.38 2.3%* 3.06
+24 2.14 0.75 0.46 0.34 0.58 0.54 3.58** 3.14
+36 3.25 0.87 1.81 1.07 2.35F 1.71 5.25%* 3.7
+48 1.14 0.26 1.88 0.92 3.11F 1.9 6.6%* 3.91
Observations 179 1089 2546 3657
EU-index 4 EU-index 5 EU-index 6

CAR t-stat CAR t-stat CAR t-stat
-6 -12.13%* -15.51 -20.64** -18.67 -31.84** -16
+12 4.12%* 3.57 5.86** 3.38 8.09%1 1.92
+24 10.17*%* 5.65 15.46** 5.67 29.52%* 4.84
+36 14.52%* 6.43 25.7%* 7.37 54.37** 7.11
+48 15.32%* 5.7 37.88** 8.87 70.56** 8.02

Observations 2195 1241 420
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Table 14 Buyback announcements Calendar Time for all EU-index Values

IRATS five factor cumulative abnormal returns after open market repurchase announcements for each Enhanced Undervaluation Index value from 0 to 6. We calculate the
EU-index simply as the sum of three numbers: high |Peyer and Vermaelen|(2009) U-index terms get a score of 2, low get a 0; high idiosyncratic terms get a score of 2, low get a
0; and high volatility terms get a score of 2, low get a 0. Firms that get neither 0 nor 2 (hence are in the middle of the range) get a score of 1 for each of these 3 scores. For
each EU-index value, we report the monthly average abnormal returns (AR) of equally weighted Calendar Time portfolios using the [Fama and French|(2015) five-factor model.
In this method, event firms that have announced an open market buyback in the last calendar months form the basis of the calendar month portfolio. A single time-series
regression is run with the excess returns of the calendar portfolio as the dependent variable and the returns of five factors (the difference between the risk-free rate and the
return on the equally weighted CRSP index, the monthly return on the size, book-to-market factor, profitability factor and investment factor in month) as the independent

variables. The significance levels are indicated by +, *, and ** and correspond to a significance level of 10%, 5%, and 1% respectively, using a two-tailed test.

EU-index 0 EU-index 1 EU-index 2 EU-index 3

AR t-stat AR t-stat AR t-stat AR t-stat
-6 1.09** 5.38 0.8%* 6.4 0.24* 2.1 -0.96** -7.35
+12 0.11 0.68 0.09 1.02 0.12 1.14 0.16 1.35
+24 0.12 0.76 0.02 0.23 0.1 1.04 0.12 1.16
+36 0.12 0.76 0.03 0.46 0.1 1.1 0.09 0.93
+48 0.09 0.65 0.02 0.33 0.08 0.92 0.07 0.83
Observations 179 1089 2546 3657

EU-index 4 EU-index 5 EU-index 6
AR t-stat AR t-stat AR t-stat

-6 -2.02%* -9.36 -3.11%* -9.77 -5.05%* -10.71
+12 0.23 1.38 0.51%* 2.18 0.32 0.97
+24 0.2 1.45 0.43* 2.32 0.72* 2.54
+36 0.2F 1.67 0.49** 2.77 0.85%* 3.24
+48 0.17 1.39 0.62*%* 3.42 0.86** 3.44
Observations 2195 1241 420
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Table 15 Long-run IRATS abnormal returns after open market repurchase announcements for low and high EU-index companies
over different time periods.

Long-run abnormal returns five factor monthly abnormal returns after open market repurchase announcements for low and high Enhanced Undervaluation (EU) Index companies
over different time periods. We define low EU-index firms those for which the EU-index is 0-1, and high for which it is 5-6 (note that the index takes values from 0 to 6). IRATS
five factor cumulative abnormal returns after open market repurchase announcements for each EU-index value from 0 to 6. We calculate the EU-index simply as the sum of
three numbers: high |Peyer and Vermaelen|(2009) U-index terms get a score of 2, low get a 0; high idiosyncratic terms get a score of 2, low get a 0; and high volatility terms get
a score of 2, low get a 0. Firms that get neither 0 nor 2 (hence are in the middle of the range) get a score of 1 for each of these 3 scores. For each EU-index value, we report the
monthly cumulative average abnormal returns (CAR) in percent using [Ibbotson|(1975) returns across time and security (IRATS) method combined with the [Fama and French
(2015) five-factor model for the sample of firms that announced an open market share repurchase plus various subsamples. The following regression is run each event month j:

(Rit —Ryfy) = aj+bj(Rmt—Ryy)+c;SMBy+djHMLy + eeRMW ¢ + fiCMAt + €54,

where R;; is the monthly return on security 7 in the calendar month ¢ that corresponds to the event month j, with j = 0 being the month of the repurchase announcement.
Rf: and Ryt are the risk-free rate and the return on the equally weighted CRSP index, respectively. SM By, HM Ly, RMW}¢, CM A are the monthly returns on the size,
book-to-market factor, profitability factor and investment factor in month ¢, respectively. The numbers reported are sums of the intercepts of cross-sectional regressions over
the relevant event-time-periods expressed in percentage terms. The standard error (denominator of the t-statistic) for a window is the square root of the sum of the squares of

the monthly standard errors.

1985-1990: High-EU Low-EU 1991-2000: High-EU Low-EU
CAR t-stat CAR t-stat CAR t-stat CAR t-stat
-6 -23.29** -5.05 2.5% 2.06 -28.99** -18.85 3.16%* 3.62
+12 9.72 1.46 5.91** 2.87 11.89** 3.99 -1.45 -0.96
+24 7.86 0.74 6.56* 2.27 33.23%* 7.41 -1.83 -0.82
+36 3.21 0.23 8.03* 2.25 54.79** 9.8 -1.17 -0.42
+48 17.56 0.85 11.27*%* 2.74 73.48%* 11.31 -3.63 -1.1
Observations 86 188 808 561
2001-2015: High-EU Low-EU 2008-2015: High-EU Low-EU
CAR t-stat CAR t-stat CAR t-stat CAR t-stat
-6 -16.73** -12.2 7.24%* 11.83 -18.81** -10.29 6.56** 8.63
+12 4.29% 2.18 1.48 1.43 6.91* 2.41 3.02* 2.27
+24 11.72%* 3.97 1.85 1.17 11.81** 2.68 4.96** 2.62
+36 17.22%* 4.54 4.12%* 2.05 16.88** 3.05 9.13%* 3.71
+48 24.24%** 5.25 6.66** 2.6 25.08** 3.67 13.33%* 4.46

Observations 767 519 389 301




e

Table 16 Calendar method monthly abnormal returns after open market repurchase announcements for low and high EU-index
companies over different time periods.

Long-term monthly abnormal returns after open market repurchase announcements for low and high Enhanced Undervaluation (EU) Index companies over different time periods.
We define low EU-index firms those for which the EU-index is 0-1, and high for which it is 5-6 (note that the index takes values from 0 to 6). We calculate the EU-index simply
as the sum of three numbers: high [Peyer and Vermaelen|(2009) U-index terms get a score of 2, low get a 0; high idiosyncratic terms get a score of 2, low get a 0; and high
volatility terms get a score of 2, low get a 0. Firms that get neither 0 nor 2 (hence are in the middle of the range) get a score of 1 for each of these 3 scores. For each EU-index
value, we report the monthly average abnormal returns (AR) of equally weighted Calendar Time portfolios using the Fama and French|(2015) five-factor model. In this method,
event firms that have announced an open market buyback in the last calendar months form the basis of the calendar month portfolio. A single time-series regression is run
with the excess returns of the calendar portfolio as the dependent variable and the returns of five factors (the difference between the risk-free rate and the return on the equally
weighted CRSP index, the monthly return on the size, book-to-market factor, profitability factor and investment factor in month) as the independent variables. The significance
levels are indicated by +, *, and ** and correspond to a significance level of 10%, 5%, and 1% respectively, using a two-tailed test.

1985-1990: High-EU Low-EU 1991-2000: High-EU Low-EU

AR t-stat AR t-stat AR t-stat AR t-stat
-6 -4.12%* -3.97 0.39 1.29 -4.77F* -7.37 0.76** 2.91
+12 0.45 0.75 0.3 1.4 0.51 1.03 0.1 0.43
+24 -0.12 -0.22 0.23 1.46 0.67 1.54 -0.26 -1.37
+36 0.15 0.33 0.19 1.26 1* 2.45 -0.08 -0.53
+48 0.96* 2.21 0.25 1.64 1.01** 2.69 -0.261 -1.82
Observations 86 188 808 561

2001-2015: High-EU Low-EU 2008-2015: High-EU Low-EU

AR t-stat AR t-stat AR t-stat AR t-stat
-6 -2.93%* -8.57 1.23*%* 8.59 -3.09%* -7.99 1.17%* 8.33
+12 0.47* 2.26 0.15 1.18 0.56T 1.84 0.24* 2.28
+24 0.48* 2.58 0.14 1.15 0.56* 2.09 0.2%* 2.15
+36 0.49%* 2.79 0.15 1.25 0.54* 2.1 0.25** 2.72
+48 0.5%* 2.91 0.15 1.22 0.61* 2.46 0.27*%* 3.01

Observations 767 519 389 301




Panel A: Buyback Announcements
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Figure 1 Buyback and equity announcements. Number of announcements per year.
Panel A: Buyback announcements; Panel B: Equity SEO announcements. Solid line and
right hand axis shows the S& P index at the end of each year, starting from 100 in January
1985. Buyback activity rises prior to stock market increases and tends to fall afterwards.

Also note the structural decline in equity since 2000.
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Figure 2 Distribution of the Undervaluation Index of all buyback events.
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Panel A: Absolute Returns
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Figure 3 Cumulative returns of portfolios of all buybacks for different holding periods.
Panel A: Absolute returns; Panel B: five-factor Rolling Hedged Abnormal returns using
a rolling window of 18 months, lagging 1 month. Dotted-dashed line (e.g., lowest one in
Panel A) is the cumulative returns of the S&P Index, for comparison; solid line is with
1-month holding period, dashed line is with 3 months holding period; dotted lines are, from
the most to the least dark ones, for 6, 12, 24, and 48 months holding periods. Note that the
last few lines overlap to a large extend (especially in Panel A). We assume we enter each

position 1 day after the corresponding event announcement.
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Panel A: High U-index buybacks Panel B: Low U-index buybacks
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Figure 4 Long-run five factors cumulative average abnormal returns (IRATS) of high (solid
line) and low (dashed line) idiosyncratic buybacks. The x-axis indicates months from the
date of the event announcement. Panel A shows only the high U-index companies, Panel B

the low U-index ones, and bottom Panel C includes the whole sample.
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Panel A: High U-index buybacks Panel B: Low U-index buybacks
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Figure 5 Volatility and the U-index. Long-run five factors cumulative average abnormal
returns (IRATS) of high (solid line) and low (dashed line) volatility buybacks. The x-axis
indicates months from the date of the event announcement. Panel A shows only the high
U-index companies, Panel B the low U-index ones, and bottom Panel C includes the whole

sample.
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Buybacks — EU index
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Figure 7 Long-run IRATS five factors cumulative abnormal returns of buybacks depending
on the EU-index. From the highest to the lowest lines: solid line is for EU-index 6, solid
with diamonds for EU index 5, dotted-dashed for EU index 4, dashed with diamonds for
EU index 3, dashed for EU index 2, dotted with diamonds for EU index 1, and finally the
lowest dotted line is for EU index 0. The x-axis indicates months from the date of the event

announcement.
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