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Share buybacks have become common practice across U.S.
corporations. This paper shows that firms finance these oper-
ations mostly through newly issued corporate bonds, and that
the exogenous variation in the cost of debt—due to innovations
in monetary policy—is key in explaining managers’ incentives
to repurchase their own shares. Under our identification strat-
egy, we find that firms are more likely to repurchase in periods
of accommodative monetary policy when the yield on their
bonds adjusts in the same direction. This behavior has macro-
economic implications, as it diverts resources from investment
and employment, thus reducing the transmission of accom-
modative monetary policy at firm level.

JEL Codes: E52, G11, G35, G32.

1. Introduction

Since 1985, U.S. corporations are allowed to buy back their own
shares on the stock market. Very quickly buybacks have become com-
mon practice used to return cash to particular categories of investors,
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to send signals of confidence to markets, to concentrate firms’ own-
ership, or also to adjust stock prices. However, these operations tend
to divert resources from productive investments (Almeida, Fos, and
Kronlund 2016) such that many raised concerns about the legiti-
macy of repurchase programs, particularly about the way managers
use their financial resources and on the impact of buybacks on the
real economy. These arguments became of interest to legislators and
economists in the aftermath of the Great Recession, a period in
which firms—despite having at their disposal substantial internal
and external liquidity—devoted considerable resources to buybacks
rather than to new investments and job openings

Much is already known about the negative effect of repurchases
on real variables (Wang, Yin, and Yu 2021), on the market tim-
ing of repurchases (Stein 1996; Ma 2019; Baker and Wurgler 2002)
and the reason why firms do buy back (Grullon and Michaely 2004;
Hribar, Jenkins, and Johnson 2006). Yet, little is known about how
firms finance this operation and to what extent the cost of financing
affects managers’ decision to buy back their own shares.

This paper aims to fill this gap in the literature and shows that
buyback programs are mostly financed through new corporate debt
issuance, and they are most likely and bigger in periods of accom-
modative monetary policy. In fact, for an exogenous fall in the federal
funds rate, firms that benefit from a downward adjustment of their
corporate yield tend to repurchase more by issuing more debt in
the same quarter. Using low-cost debt to finance repurchases takes
away resources from capital expenditures and new employment, thus
reducing the effectiveness of accommodative monetary policy at firm
level. The contribution of the paper is to properly quantify by how
much the use of resources to repurchase programs is due to accom-
modative monetary policy, and to causally assess by how much the

! After the introduction of the stimulus package following the financial crisis
of 2008, the Obama administration publicly opposed this managerial behavior
since many bailed-out banks started using public money to buy back shares or
compensate managers. Similar concerns were raised also in the aftermath of the
current pandemic crisis. See, for example, the speech President Biden gave in
Dunmore on July 9, 2020, or the most recent statement of Senator Elizabeth
Warren of March 2, 2021. Both advocate for a reduction of repurchases, since
they are primarily beneficial for managers and shareholders, they discourage new
investments, and they hinder inequality reduction.
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transmission of monetary policy on real variables is attenuated by
the share buyback channel.

In light of this evidence, this paper not only unveils a new
fact that informs on the use of share repurchases and the alloca-
tion of firms’ financial resources, but it also highlights how these
corporate decisions prevent a full transmission of an expansionary
monetary policy on real variables. Hence, this work is also linked
to a growing literature investigating how firm-level heterogeneity
influences corporate dynamics and the transmission of macroeco-
nomic shocks to the real economy (see, for example, Bloom, Bond,
and Van Reenen 2007; Armenter and Hnatkovska 2011; Acharya,
Almeida, and Campello 2013; Falato, Kadyrzhanova, and Sim 2013;
and Bacchetta, Benhima, and Poilly 2014).

The first part of the paper shows some basic facts that motivated
our investigation. First, we use corporate balance sheet data and pro-
vide evidence that, in the cross-section, firms use 75 cents of each
dollar of newly issued debt to finance repurchase programs, whereas
corporate cash plays a minor role. Second, we combine firm-level and
macro data to show that repurchase programs are 3 percent more
likely and 10 percent larger in periods in which a 1 percent negative
monetary policy shock realizes. However, these estimates are biased
due to the fact that there are many different channels through which
monetary policy can operate and influence managerial decisions on
share repurchases.

In the second part of the paper we deal with this problem. This is
not a trivial task since the relationship between buybacks, monetary
policy, and real variables is exposed to several sources of endogene-
ity: a firm can self-select into a repurchase program at any time and
for reasons other than an exogenous change in the cost of debt. Sim-
ilarly, there are factors—monetary policy included—that can simul-
taneously affect employment and investment such that the decision
to repurchase, and the size of the buyback program, might be an
endogenous outcome. To solve the endogeneity issue, quantify the
correct effect of monetary policy on repurchase, and impute by how
much the crowding out of buybacks on real variables is due to an
accommodative monetary shock, we need a rigorous identification
strategy. More specifically, we need an exogenous factor, orthogonal
to firm characteristics and monetary policy itself, able to explain ex
ante firms’ repurchase behavior. This, in a first stage, would allow
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us to correctly evaluate how monetary policy influences buyback
behavior by comparing the effect of monetary innovations between
firms that are ex ante supposed to repurchase and those that are not.
Thereafter, in a second stage, we can use this strategy to assess the
causal crowding-out effect of repurchase on real variables, by how
much an accommodative monetary policy exacerbates such effect
and by how much share buybacks attenuate the overall transmission
of an accommodative monetary policy shock.

To do so, we exploit a discontinuity in the likelihood of repur-
chasing that is driven by management earnings considerations. As
shown in Hribar, Jenkins, and Johnson (2006), firms whose earning-
per-share (EPS) ratio is below the analysts’ forecast are more prone
to launch an accretive buyback program in order to meet markets’
expectations, build credibility, and avoid markets’ future punish-
ment 3 This maneuver allows us to split the sample of firms into a
“treatment” group, i.e., those who need to adjust the EPS to meet
the target, and a “control” group, i.e., those who do not need to
adjust the EPS. Both groups are very similar in terms of leverage,
size, cost of debt, growth opportunities, and financial constraints,
and exhibit also similar dynamics in investments and employment
before the EPS forecast is announced. Moreover, monetary pol-
icy shocks and the implied changes of corporate debt cost are not
correlated anyhow with the EPS forecast. Hence, all the identify-
ing assumptions for a regression discontinuity design hold and the
distance from the EPS forecast is a valid predictor of repurchase
behavior.

Under this strategy, first we study how an exogenous fall in the
cost of corporate debt—as explained by a monetary policy shock—
affects both groups of firms around the discontinuity at the moment
of the EPS forecast announcement and show that it has a significant
positive impact only for the “treatment” group. In other words, if
a manager needs to repurchase to satisfy EPS market expectations,
(s)he is more likely and capable to do so if, at the same time, (s)he
benefits from a fall in the cost of debt, i.e., if (s)he can raise money at
a low cost to finance this operation. In particular, from this analysis,

2An accretive buyback program is one that raises the EPS by more than the
opportunity cost of not saving resources.
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we find that a 1 percent exogenous fall in the 10-year corporate bond
yield leads to an increase of 0.5 percent of repurchase among firms
in the “treatment” group. Thereafter, by using the distance from
the EPS forecasts and monetary policy shocks as instruments, we
study the causal effect of repurchases, the cost of debt, and their
interaction on real variables.

From this analysis, the result is that repurchases causally lead
to a considerable crowding-out effect on future investments and
employment, and any accommodative monetary policy shock lower-
ing the corporate cost of debt exacerbates such effect. In particular,
we find that—through the repurchase channel—a 1 percent fall in
the corporate cost of debt leads to an extra decrease of investments
by 11,200 dollars and 0.10 employees for every million dollars of a
firm’s assets. Such diversion of resources from real variables calls into
question the effectiveness of monetary policy and its transmission at
firm level. By doing a simple back-of-the-envelope calculation, we
find that indeed buybacks attenuate the transmission of expansion-
ary monetary policy and, if the repurchase channel was muted, the
transmission of a 1 percent accommodative shock on investments
and employment would be, respectively, 11 percent and 15 percent
stronger.

Related Literature. This paper is related to three strands of
literature. The first is the vast literature on share buybacks. This
tells us that repurchases are typically conducted when firms have
the private information that their stock price is undervalued (Iken-
berry, Lakonishok, and Vermaelen 1995; Stein 1996; Brockman and
Chung 2001; Peyer and Vermaelen 2008), when they lack future
growth opportunities (Grullon and Michaely 2004), to signal con-
fidence to markets on strong future performance (Hribar, Jenkins,
and Johnson 2006), to increase employees’ effort (Babenko 2009),
to mitigate the dilutive effect of stock option exercises (Kahle 2002;
Bens et al. 2003), or to distribute excess capital (Dittmar 2000).
Moreover, we know that repurchase programs follow market timing.
For example, firms repurchase when the value of equity is relatively
low with respect to other sources of financing (Ma 2019; Baker and
Wurgler 2002). Finally, Almeida, Fos, and Kronlund (2016) tell us
that share buybacks crowd out future capital investment, employ-
ment, and R&D (research and development) investment. Also Lazon-
ick (2014) goes in this direction and cites repurchases as a possible
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explanation for why, in the post-recession era, firms have high cor-
porate profitability but low growth in employment.

The second strand of literature this paper relates to is on earn-
ings and EPS management. Our identification strategy is based on
the fact that managers care about meeting market expectations on
earnings, and it is well known that repurchases can help boost the
EPS index (see, among the many, Burgstahler and Dichev 1997,
Skinner and Sloan 2002, and Graham and Harvey 2005).

Third, this paper relates to the growing literature studying the
role of firm heterogeneity for the transmission of macroeconomic
shocks and for the comprehension of macroeconomic dynamics. For
example, and consistently with the results of this paper, Bacchetta,
Benhima, and Poilly (2014) show that firms exploit liquidity shocks
to hoard cash for precautionary purposes at the detriment of employ-
ment. In the same vein, Armenter and Hnatkovska (2011), Falato,
Kadyrzhanova, and Sim (2013), Acharya, Almeida, and Campello
(2013), and Bloom, Bond, and Van Reenen (2007) show the effects
of firms’ precautionary behavior when productivity and uncertainty
shocks materialize. Others, like Jeenas (2018) and Melcangi (2018),
show that demand shocks and monetary shocks heterogeneously
affect firms’ employment choice depending on the capital structure of
the firm, the degree of financial constraint, and the level of liquidity.

This paper develops as follows: Section 2 documents the financing
and the timing of repurchase programs; Section 3 explains the iden-
tification strategy to study the causal crowding-out effect of repur-
chases on real variables and to impute correctly the attenuation of
accommodative monetary policy due to buybacks; in Section 4 we do
robustness checks; Section 5 reconciles the empirical evidence with
a simple model showing the conditions under which a fall in the cost
of debt allows for accretive repurchases; Section 6 concludes.

2. Repurchases, Debt, and Monetary Policy

In this introductory section, we describe the data and provide some
basic evidence on how share buybacks, debt issuance, and monetary
policy are all related. In particular, we show three facts. First, firms
finance repurchase programs by issuing new debt and cutting their
capital expenditure. Second, the timing and magnitude of buyback
programs are correlated with unanticipated changes in monetary
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policy: they are more probable and larger in periods of accommoda-
tive monetary policy. Third, monetary shocks have a firm-specific
effect on debt issuance through changes in the yield on corporate
bonds.

2.1 Data and Sample Selection

We use two types of data: firm-level data and macroeconomic data
on monetary policy shocks. Firm microdata come from different
sources. We use Standard and Poor’s Compustat to extract firms’
fundamentals data at quarterly frequency between 1985 and 2016,
with the exception of employment data, which are available at yearly
frequency only. Following Almeida, Fos, and Kronlund (2016), we
exclude regulated utility firms (Standard Industrial Classification
(SIC) codes 4800-4829 and 4910-4949) and financial firms (SIC
codes 6000-6999) as well as firms with missing or negative assets.
Thereafter, we merge the Compustat sample with analysts’ fore-
cast data from the Institutional Brokers’ Estimate System (IBES).
Finally, we use data from the Trade Reporting and Compliance
Engine (TRACE) to extract firm-level yields on newly and previ-
ously issued corporate bondsf Regarding monetary policy shocks,
we follow the literature on structural vector autoregression (SVAR)
and recent developments as in Rossi and Zubairy (2011) and Ramey
(2016) to extract innovations on the fund ratel] Table 1 shows sum-
mary statistics of the variables we use and describes their construc-
tion. In particular, as in Ma (2019), we define repurchases as the
firm’s net position on the equity market, i.e., difference between the
value of the shares repurchased and the value of the newly issued
shares normalized by total assets in the previous period. In this way,
a negative value would stand for a net equity issuance, while a posi-
tive value would stand for a net equity repurchase. As the first panel
of Table 1 reports, 24 percent of firms are net repurchasers across
quarters. Among them, on average 3.1 percent of assets are repur-
chased every period with an average cash flow of 38 million dollars.

3Firm-level yields are calculated using equal weighted average on the different
bonds issues of the same maturity.

4See Appendix A for details on the SVAR model we use to extract monetary
policy shocks and its identifying assumptions.
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The second panel reports statistics on firms’ ex post EPS distance
from the analysts’ target and frequency for a (weakly) positive and
negative distance from the target. Such distance is measured as the
difference between the EPS forecast and the end-of-the-quarter EPS
as reported by the firm. The (price-normalized) average distance is
negative and 0.07 percent off the median analysts’ consensus. Across
quarters, 54 percent of the time firms are on target or above (i.e.,
they are reporting an end-of-the-quarter EPS at least as big as the
forecast) while 46 percent of the time they are below the target. The
third panel reports on other firm characteristics like market capital-
ization, the market-to-book value of the firm, assets, internal and
external financial resources (cash holdings, profits, debt issuance),
investments, employment, the cost of debt (measured as the yield on
a 10-year corporate bond), the Q-value, the 10-quarter moving aver-
age of the price-earning ratio (PE10), an indicator on whether the
firm has paid dividends in the previous four quarters, and a measure
for financial constraint (built after Hadlock and Pierce 2010). The
fourth panel reports the mean and standard deviation of monetary
policy innovations as extracted from the SVAR. These shocks have
mean zero and standard deviation equal to 11 basis points, very sim-
ilarly to the (quarterly aggregated) high-frequency monetary shocks
identified in Gertler and Karadi (2015) and Ottonello and Winberry
(2018).

2.2 The Financing of Share Buybacks

How are share buybacks financed? We answer this question by con-
sidering the following “accounting equation” for firms conducting a
(positive net) share repurchase?’

Repurchases; s = f1ADebt; (;1—1) + B2ACash; . ¢—1)
+ Balnvestments; s + BaDividends; s + €; 4.
Under this specification, we want to understand how much of each

dollar (of assets) that the firm spends on repurchases is financed
through the change in debt (1), the change in cash holdings

SWe consider only firms for which the difference of the value of the shares
repurchased and the value of the newly issued shares is positive.
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Table 2. Financing Buybacks

Repurchases| Repurchases| Repurchases | Repurchases| Repurchases
(1) (2) (3) (4) (5)
ADebt 0.75%** 0.79%*** 0.40%** 0.40%*** 0.40%**
(0.11) (0.07) (0.05) (0.05) (0.05)
ACash -0.23 —-0.00 -0.00 -0.00
(0.31) (0.03) (0.03) (0.03)
Investments —0.62%** —0.62%** —0.62%**
(0.04) (0.04) (0.04)
Dividends 0.06 0.06
(0.05) (0.05)
Observations 180,436 163,278 144,858 144,858 144,858
Time FE No No No No Yes
Industry FE No No No No Yes
Controls No No No No No

Note: Standard errors are in parentheses, clustered at the firm level. The unit of observa-
tion Repurchases is the difference between the value of stock purchases and stock issuances
from the statement of cash flows, and we consider only firms for which such difference is
strictly positive. ADebt is the change in the value of current total debt of the firm. A Cash
is the change in firm money holding plus current net profit. Investments is equal to cap-
ital expenditure. Dividends is equal to the value of the dividends paid. All variables are
normalized by the value of total assets in ¢t — 4. *, ** and *** indicate significance at the
90 percent, 95 percent, and 99 percent level, respectively.

including net profits from the current quarter (f2), a reduction in
capital expenditure (f3), or in dividend distribution (34). All vari-
ables are normalized by the level of assets in ¢t — 4, and errors are
clustered at the firm level. As reported in the first column of Table
2, unconditionally on other sources of financing, a $1 repurchase is
explained by $0.75 of new debt issuance. Controlling for the change
in cash holding and quarterly profits (column 2) does not affect
the role of debt by much. Moreover, the estimate for ACash is
insignificant, suggesting that firms do not use their liquidity from
cash holdings or newly generated net profits to finance this opera-
tion. This is consistent with the trend across U.S. corporations of
hoarding cash for precautionary savings (see Acharya, Almeida, and
Campello 2013 and Falato, Kadyrzhanova, and Sim 2013). When
controlling for all other variables in the accounting equation, as well
as time and industry fixed effects—as in columns 3 to 5—the contri-
bution of debt drops but remains quite substantial at 40 cents. On
the other hand, now repurchase expenditure looks mostly financed
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by subtracting resources from new capital investments (around
62 cents)ﬁ

2.3 Share Buybacks and Monetary Policy

The fact that debt is an important source to finance buybacks sug-
gests that these corporate operations might be sensitive to changes
in the cost of money, i.e., changes in monetary policy. To check this
fact in the data, we consider the following regressions:

I(Repurchases;; > 0) = o+ BShocky + X; , 1y +6; +e (1)
Repurchases; ; = a + BShock; + Xz(,t—ﬂ + 0+ €4, (2)

where I(Repurchases; 1 > 0) takes value one when the firm is a
net repurchaser in quarter ¢, Shock; is the exogenous innovation on
the fund rate as predicted by our SVAR, and X ;_; controls for firm-
level characteristics such as Q-value of investment, return (profit) on
assets, a dummy indicating whether the firm has redistributed div-
idends in the previous four quarters, and a dummy indicating the
quintile of asset to which the firms belongE This set of variables
will help to take into account other factors influencing the decision
and capability to repurchase, such as market valuation, profitability,
payoff policies, and size. 6 is a year-quarter fixed effect

Table 3 reports results for models (1) and (2). Since our mea-
sure of monetary policy shock is estimated from an SVAR, errors are
double-clustered at firm level and dated As from the specification in
column 1, we find that a 1 percent exogenous fall of the federal funds
rate leads to an increase in the probability of repurchase by 3 per-
cent. For the model in column 2, we find that a 1 percent exogenous
fall in the federal funds rate leads to a 16 percent increase in the size
of the repurchase program. Therefore, we conclude that monetary

5In Appendix B we repeat the same analysis with variables in levels, and we
further disaggregate the potential sources of financing. Yet, we find that debt
issuance finances at least 35 cents of each dollar spent on buybacks.

"The set of control variables X will remain the same throughout the paper, if
not otherwise specified.

8The year-quarter fixed effect implies controlling for a year dummy and a
quarter dummy separately.

9From now until the end of Section 3, errors are always clustered at this level.
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Table 3. Net Repurchases and Monetary Policy Shocks

I(Repurchases > 0) Repurchases

(1) (2)

Shock —0.0317%** —0.156**

(0.006) (0.065)

Observations 213,761 213,761
Time FE Yes Yes
Industry FE Yes Yes
Controls (X) Yes Yes

Note: Standard errors are in parentheses, double-clustered at firm level and date.
In column 1, the unit of observation is I(Repurchases > 0), an indicator variable
taking value one if the firm is a net repurchaser, i.e., the difference between equity
repurchased and new equity issuance is positive. In column 2, the unit of observa-
tion Repurchases is the difference between the value of stock purchases and stock
issuances from the statement of cash flows, normalized by total asset in t — 4. Shock
is an exogenous monetary innovation as from an SVAR (see Appendix A for details).
The set of controls X includes Q-value of investment, a dummy indicating whether
the firm has redistributed dividends in the previous four quarters, a dummy indicat-
ing the quintile of asset the firms belong to. *, ** and *** indicate significance at
the 90 percent, 95 percent, and 99 percent level, respectively.

policy shocks have an effect on both the propensity and the level of
repurchase.

2.4 Corporate Yield and Monetary Policy

Although debt is important for the financing of share buybacks, it is
not plausible to assume that common monetary shocks affect firms’
capital structure and new debt issuance in the same way. This will
ultimately depend on the responsiveness of the firm’s bond yield
to the shock. The following regressions investigate the effect of the
unanticipated monetary shock on firm-level bond yields and debt
issuance:

AYieldi,t = oy + f1.Shock; + Xz{,tflfyl +0; + €t (3)
ADebti’t = a9 + ﬂgAYieldi,t + Xz(’t_l’)/g + 0,5 =+ Vit (4)

where the variable Yield; is firm i’s yield on a 10-year-maturity
corporate bond.
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Table 4. Corporate Bond Yield,
Debt Issuance, and Monetary Shocks

AYield ADebt ADebt
(1) (2) (3)
Shock 0.606***
(0.127)
AYield —0.001**
(0.000)
AYield -0.004**
(0.002)
Observations 41,624 41,624 41,624
Time FE Yes Yes Yes
Industry FE Yes Yes Yes
Controls (X) Yes Yes Yes
Estimator OLS OLS 2SLS

Note: Standard errors are in parentheses, double-clustered at firm level and date.
In column 1, the unit of observation A Yield is the change in the firm’s yield on a
10-year-maturity corporate bond. In columns 2 and 3, the unit of observation A Debt
is the change in the value of current total debt of the firm, normalized by total asset
in ¢t — 4. Shock is an exogenous monetary innovation as from an SVAR (see Appen-
dix A for details). AYield is the exogenous change in the 10-year corporate yield as
predicted by monetary policy shocks, i.e., when Shock is used as instrument for the
change in the cost of debt. Column 3 reports 2SLS estimates for Equation (4). Control
X includes return on assets, Q-value of investment, a dummy indicating whether the
firm has redistributed dividends in the previous four quarters, a dummy indicating
the quintile of asset the firms belong to. *, ** and *** indicate significance at the
90 percent, 95 percent, and 99 percent level, respectively.

Column 1 of Table 4 shows results for regression (3), for which
we find that an exogenous innovation of 10 basis points over the fund
rate leads to an increase by 6.1 basis points of the 10-year yield. The
results of regression (4) are reported in column 2, where we show
that a 1 percent fall in the yield is associated with an increase of debt
issuance by 0.1 percent. Since the relationship between debt issuance
and changes in the yield is endogenous, we instrument AYield of
Equation (4) with the exogenous monetary innovations, i.e., we use
Equation (3) as first stage to predict the exogenous change in the

yield AYield. Then, we use the latter to explain the causal effect
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of an exogenous change of the yield on debt issuance. As reported
in column 3, the (two-stage least-squares, 2SLS) estimator is four
times larger: if the yield falls by 1 percent, the firm will issue 0.4
percent more debt.

3. Identifying the Effect of Monetary Policy on Real
Variables through the Repurchase Channel

Despite the results of the previous section, it is important to stress
that—when measuring the effect of monetary policy on the level of
repurchase—our estimates are biased since monetary policy interacts
with many firm’s characteristics and time-varying variables (e.g.,
real variables) that can influence the size of the buyback program
at the same time.

In fact, the option of buying back shares is always at managers’
disposal and buybacks can happen for a long list of (endogenous)
factors—such as poor growth prospects, lack of investment opportu-
nities, or a need to adjust the balance sheet structure—that might
correlate with monetary policy as well. Moreover, monetary pol-
icy might directly influence managers’ choices over investment and
employment such that repurchases might be a subsequent endoge-
nous result. In other words, our identification is exposed to endo-
geneity problems mainly due to endogenous self-selection into a
buyback program and reversed causality between repurchases and
real variables (investment and employment). Therefore, monetary
policy cannot explain alone repurchase behavior. In order to assess
how much monetary policy encourages buybacks, first we must solve
this issue. In particular, we need an exogenous factor, orthogonal to
firm-level characteristics and monetary policy, capable to predict ex
ante the repurchase behavior of the firm and to split the sample in
two groups: repurchasers and non-repurchasers. This allows us to
break the loop between monetary policy, repurchases, and real vari-
ables, and—more importantly—to assess correctly how exogenous
changes in monetary policy affect both groups in their capability
to repurchase. Finally, this strategy allows us to study the causal
crowding-out effect of repurchase on real variables and evaluate by
how much such crowding out is causally explained by accommoda-
tive monetary policy. By doing so, we can quantify the extent to
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which accommodative monetary policy transmits on real variables
and by how much share buybacks reduce such transmission.

3.1 Identification Strategy

In order to overcome the endogeneity problem, we exploit a dis-
continuity in the level and probability of conducting an accretive
repurchase. This discontinuity, first introduced by Hribar, Jenkins,
and Johnson (2006) and more recently used in Almeida, Fos, and
Kronlund (2016), exploits the misalignment between the firm EPS
and the analysts’ forecast. At the beginning of each quarter, ana-
lysts release their forecast for what the EPS of the firm will be at the
end of that same quarter. Once the forecast is observed, managers
decide whether to launch a buyback program to align their EPS at
least with the level predicted by analysts. At the end of the quar-
ter, firms announce their (adjusted) EPS along with information on
the quantity and buying price of the repurchased shares. Hence, it
is possible to reconstruct what the EPS would have been without
repurchasing, i.e., the non-adjusted EPS (or the counterfactual) that
would have prevailed without repurchasing. This information allows
us to understand which firms were able to run an accretive buyback,
by how much they were able to increase their EPS, and—for a given
EPS forecast—which firms would have missed the EPS target with-
out repurchasing. For example, say that analysts’ EPS forecast for
a certain firm is $4 by the end of the quarter. For the same firm,
we observe that the realized EPS is $4.1 as announced at the end
of the quarter. Thus, we check the number of shares held at the
beginning of the period (say it was N = 1,000 million), the number
of shares repurchased (say n = 50 million) and at what price (say
P = $50). Hence, we can build the forgone earnings due to buy-
backs as the opportunity cost of putting the amount Pn = 2,500
million into a deposit with a quarterly rate of r®* = 5% at the net
of taxes (e.g., 7 = 30%). In our example, the forgone net earnings
are equal to Pnr(l — 7) = 87.5 million. Under this correction, the
realized earnings (as reported at the end of the quarter) are equal
to 4.1 % (1,000M — 50M) = 3,895 million such that—if managers
were not buying back their own shares—the EPS before adjustment
would have been equal to (3,895M + 87.5M)/1,000M = 3.98 dol-
lars per share. In this case, managers were able to beat the analysts’
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Figure 1. EPS Accretion, Probability to
Repurchase, and Distance from Target

100

60

Prob{Repurchase)
06
.

04

Frequancy (%)

40

08 A

i 02 02
EPS Accretion Pre-repurchase EPS Distance from Target

Note: The graph on the left-hand side plots the frequency of repurchases by
EPS accretion bins. The accretion is the difference (normalized by the end-of-
the-period stock price) between the adjusted EPS, i.e., the EPS as reported at
the end of the quarter, and the EPS that would have prevailed if no buyback
was conducted during the same quarter. The graph on the right-hand side plots
the probability for a firm to buy back its own shares as a function of the dis-
tance of the pre-repurchase (non-adjusted) EPS and the analysts’ EPS forecast
(normalized by the end-of-the-period stock price).

forecast by 10 cents by increasing the EPS from $3.98 to $4.1. In
this sense, the repurchase program was accretive because managers
were able to boost the EPS above the level of inaction by 12 cents.

On the left-hand side of Figure 1, we plot the frequency of firms
conducting a repurchase over bins of EPS accretion, i.e., the differ-
ence between announced EPS and pre-repurchase EPS (normalized
by the stock price). More than 95 percent of firms conduct repur-
chases that allow to increase the EPS by 0 to 2 cents while only a few
boost the EPS by more. As the numerical example suggests, this is
because increasing the EPS by more than 2 cents through buybacks
might be extremely expensive and too detrimental for earnings such
that the operation would be overall ineffective.

Then, we exploit the distance from the EPS forecast and the pre-
repurchase EPS to understand which firms are more likely to repur-
chase and by how much. The right-hand side of Figure 1 plots the
share of repurchasing firms over the pre-repurchase distance from the
forecast (normalized by the stock price). If firms that were already
on target to exhibit an average probability of repurchasing around
4 percent, things are different for those on the left of the cut-off.
In fact, those are the firms strategically more willing to buy back
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Figure 2. Distance from Target and Changes in
Investment and Employment
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Note: The graph on the left-hand side plots the change in capital expenditure on
the distance between the pre-repurchase (non-adjusted) EPS and the analysts’
EPS forecast (normalized by the end-of-the-period stock price). The graph on
the right-hand side plots the change in employment on the distance between the
pre-repurchase (non-adjusted) EPS and the analysts’ EPS forecast (normalized
by the end-of-the-period stock price). The change in investment (employment) is
defined as the difference between the average level of capital investment (employ-
ment) in the previous four quarters and the average level of capital investment
(employment) in the following four quarters. Such difference is normalized by the
level of assets in t — 4.

in order to correct the EPS and not disappoint capital markets[[9
This explains why, on the left-hand side of the cut-off, the prob-
ability to repurchase increases the closer a firm is to meeting the
analysts’ forecast. In fact, for firms ex ante closer to target, incen-
tives to repurchase are high, since it is easier and does not take many
resources to tilt the EPS to meet market expectations. Conversely,
for firms far away from the cut-off, the probability is smaller, since
any repurchase would not be large enough to put the EPS on target.

This heterogeneous propensity to repurchase has implications for
the dynamics of real variables. In fact, since the EPS adjustment is
costly, we expect firms that need to repurchase to invest less in
new capital and new hires compared with firms that do not need to
repurchase. Figure 2 shows that this is indeed the case. The left- and

10As documented in Bartov, Givoly, and Hayn (2002), Kasznik and McNichols
(2002), Kinney, Bargstahler, and Martin (2002), and Hribar, Jenkins, and John-
son (2006), missing the EPS negatively affects the market value of the firm, stock
market returns, and the credibility of the firm’s management.
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right-hand side plot, respectively, the change in capital investment
and employment (normalized by the value of assets) as a function
of the pre-repurchase distance from the EPS forecast (normalized
by the stock price). Firms that learn that they need to adjust their
EPS tend to invest and hire less with respect to firms that are sure
of meeting the EPS target.

In light of this evidence, now we want to study if monetary policy
can influence the repurchase behavior of firms, and with what impli-
cations for real variables. Our strategy proceeds as follows. First,
we focus on the right-hand side of Figure 1 and follow Calonico,
Cattaneo, and Titiunik (2014) to define [—0.018$, +0.018$%] as the
optimal (symmetric) interval of firms around the discontinuity. By
doing so, the discontinuity in the probability to buy back allows
to separate firms into two comparable groups: “repurchasers” and
“non-repurchasers,” i.e., firms below and above the cut-off. Then, we
assess across both groups how exogenous changes in monetary policy
affect repurchase expenditure and real variables through variations
in the corporate cost of debt. Finally, we exploit our identification
strategy to investigate the causal effect of repurchases, changes in
the corporate cost of debt, and their interaction on investment and
employment.

3.2 Results

Repurchases, EPS Distance from Forecast, and the Cost of
Debt. Here we study how variations in the cost of debt due to inno-
vations in monetary policy differently affect repurchasing behavior of
firms around the discontinuity. First, for each firm we define the pre-
repurchase distance from the EPS target with the variable Distance,
i.e., the stock price normalized difference between the pre-repurchase
EPS and the EPS forecast. Under this definition, a firm ¢ is off
(on) target before the repurchase if Distance < 0 (Distance > 0).
Second, following Calonico, Cattaneo, and Tittunik (2014), we keep
observations only for firms with Distance; ; in the [—0.018%, +0.0188]
bracket. Third, we extract the exogenous change in the firm-specific
yield, by using monetary policy innovations (Shock) as an instru-
ment for the firm-specific cost of debt (AYield). Then, we study
how being off target and receiving an exogenous change in the cost of
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debt affects this level of repurchase. In order to do so, consider the
following:
Repurchases; = a + (11(Distance; s < 0) + ﬁgA@di,t
+ sl
+ 51 )
+ B71(Distance; + < 0) * Distanceit + ﬂgDistanceit
)

Distance; 1 < 0) % Amdivt + ByDistance;

(
(Distance; < 0) * Distance; ; + ﬁGDistanceit
(
(

+ Bol(Distance; ; < 0) * Distanceit + Xl v+ 0 +eir, (5)

where Repurchases; ; is the level of positive net repurchase normal-
ized by the level of assets in ¢ — 4, [( Distance; ; < 0) takes value one
when the firm 7 is off target with respect to the analysts’ EPS fore-
cast, Distance; is the pre-repurchase distance from the forecast,
the square and the cube of this measure and its interaction with
I(Distance; + < 0) control for non-linear behavior both at the left-

and right-hand side of the discontinuity cut-off, and AYield is the
change in the 10-year corporate yield as predicted (instrumented
by monetary policy shocks. We estimate this equation with 2SLS
Table 5 reports results. As from column 1, firms that are off target
buy back 0.8 percent more than those already on target, since they
want to tilt the EPS to market expectations. In column 2, we control
for exogenous variation in the cost of debt due to monetary policy,
but the effect is not significant across firms on both sides of the dis-
continuity. In column 3, we control for the interaction between the
dummy variable [( Distance; ; < 0) and the change in the cost of debt

Ami,t. As a result, the average level of repurchase is now 2 per-
cent higher for those off target. More interesting is the effect of the
cost of debt across groups: if the change in the yield does not matter
for those already on target, it does matter for those off target. In
particular, if the cost of debt falls by 1 percent, repurchases increase
by 0.5 percent only for those that need to buy back in the same quar-
ter. In other words, if a firm in the position to launch an accretive
repurchase faces an exogenous increase of the cost of debt, then its

"'The initial stage for the instrumentation of the firm-level cost of debt with
monetary policy innovations is reported in Appendix D.
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Table 5. Repurchases, Distance from
the EPS Forecast, and the Cost of Debt
Repurchases | Repurchases | Repurchases | Repurchases
(1) (2 (3) (4)
I(Distance < 0) 0.008%** 0.009%** 0.021%** 0.016***
(0.002) (0.002) (0.005) (0.004)
AYield 0.000 0.003 0.002
(0.088) (0.002) (0.002)
I(Distance < 0) * AYield —0.005%** —0.005%**
(0.002) (0.001)
Observations 44,419 30,738 30,738 30,738
Time FE Yes Yes Yes Yes
Industry FE No No No Yes
Controls (Polynomial, X) No No No Yes
Estimator OLS OLS 2SLS 2SLS

Note: This table reports 2SLS estimates of Equation (5). Standard errors are in paren-
theses, double-clustered at firm level and date. In columns 1 to 4, the unit of interest
Repurchases is the difference between the value of stock purchases and stock issuances
from the statement of cash flows. We consider only firms for which such difference is strictly
positive, and we normalize it by total asset in t — 4. I(Distance < 0) is an indicator vari-
able that takes value one if the firm is below the EPS forecast before EPS adjustment.
AYield is the exogenous change in the 10-year corporate yield as predicted by monetary
policy shocks, i.e., when we instrument A Yield with the monetary innovations Shock as
from an SVAR. In column 4, we control for a polynomial of the variable Distance, i.e., the
difference between the EPS forecast and the pre-adjusted EPS of the firm, interacted with
the indicator I(Distance < 0). X controls for return on assets, Q-value of investment, a
dummy indicating whether the firm has redistributed dividends in the previous four quar-
ters, a dummy indicating the quintile of asset the firms belong to. *, ** and *** indicate
significance at the 90 percent, 95 percent, and 99 percent level, respectively.

action will be limited and its capability to buy back a larger amount
of shares will be reduced. Conversely, if the yield on debt falls for a
firm about to launch an accretive repurchase, then the lower cost of
debt expands the quantity repurchased. Therefore, we conclude that
the cost of debt causally affects the size of a repurchase program,
and it matters for those managers that need to buy back their own
shares to satisfy market expectations. Column 4 shows results when
controlling for a polynomial of the variable Distance interacted with
the indicator variable I(Distance < 0), and the set of covariates X.
Estimates do not differ much.

Real Variables, EPS Distance, and the Cost of Debt.
Here we study how variations in the cost of debt due to innova-
tions in monetary policy differently affect capital investment and
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employment of firms around the discontinuity. To do so, consider
the following;:

Y (t41,0404) — Vi (t—a—1) = @ + B1l(Distance; ; < 0) + 52Amdi,t
+ B3l(Distance; + < 0) * Amdm + ByDistance; ¢
+ Bs1(Distance; ¢ < 0) x Distance; + + ﬁgDistance?,t
+ B7I(Distance; ; < 0) x Distance;, + ﬁgDistanceit
+ Bol(Distance; ; < 0) x Distance; , + X, , 17+ 6y + €1,  (6)

where the dependent variable is the difference between the mean
value of Y in the next and previous four quarters, with Y being
either capital investment or employment. This difference is normal-
ized by the level of assets in ¢ — 43 All other variables are the
same.

Table 6 reports results. As from column 1, firms that are off tar-
get and need to adjust the EPS reduce investments by 0.24 pe@n\t.
When adding the instrumented change in the cost of debt AYield
and its interaction with the indicator I(Distance < 0) in column 2,
we find that a 1 percent fall in the cost of debt leads to a 0.15 per-
cent increase of investments for “non-repurchasing” firms, i.e., those
above the EPS target. On the other hand, the same fall in the cost
of debt leads to a smaller increase in investments for “repurchasing”
firms, which is equal to (0.15% — 0.04%) = 0.11%. As from column
3, firms off target cut employment by 27 percent. When considering
the cost of debt in column 4, we find that a 1 percent fall in the
cost of debt leads to a 6.6 percent increase of employees for “non-
repurchasing” firms. On the other hand, the same change in the cost
of debt leads to a smaller increase in employees for “repurchasing”
firms, which is equal to (6.66% — 1.28%) = 5.32%.

12Recall that employment data are available only at yearly frequency. As in
Almeida, Fos, and Kronlund (2016), we replace the same value of employment
for each quarter of the same year. Then, we proceed by calculating the four-
quarter moving average of employment across time, and we normalize it by the
value assets in ¢ — 4. Within a year, the resulting ratio varies due to quarterly
movements in the level of assets. Across years, the ratio varies due to changes of
both employment and value of assets.
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Table 6. Real Variables, Distance from
the EPS Forecast, and the Cost of Debt
AlInv. Alnv. AEmp. AEmp.
(1) (2) (3) (4)
I(Distance < 0) —0.0024%%% | ~0.0022%** | ~0.2719%%% | —0.3018%**
(0.0004) | (0.0006) | (0.0286) | (0.0416)
AYield —0.0015*** —0.0651***
(0.0004) (0.0215)
I(Distance < 0) * AYield 0.0004** 0.0128**
(0.0002) (0.0057)
Observations 38,427 25,985 35,161 23,587
Time FE Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes
Controls (Polynomial, X) Yes Yes Yes Yes
Estimator OLS 2SLS OLS 2SLS

Note: This table reports 2SLS estimates of Equation (6). Standard errors are in
parentheses, double-clustered at firm level and date. In columns 1 and 2, the unit
of interest Alnwv. is the difference between the mean value of capital investments in
the next four quarters and in the previous four quarters, normalized by total asset in
t — 4. In columns 3 and 4, the unit of interest A Emp. is the difference between the
mean level of employment in the next four quarters and in the previous four quarters,
normalized by total asset in ¢t — 4. I(Distance < 0) is an indicator variable that takes
value one if the firm is below the EPS forecast before EPS adjustment. AYield is
the exogenous change in the 10-year corporate yield as predicted by monetary policy
shocks, i.e., when we instrument A Yield with the monetary innovations Shock as
from an SVAR. For both models, we control for a polynomial of the variable Dis-
tance, i.e., the difference between the EPS forecast and the pre-adjusted EPS of the
firm, interacted with the indicator I(Distance < 0). X controls for return on assets,
Q-value of investment, a dummy indicating whether the firm has redistributed div-
idends in the previous four quarters, a dummy indicating the quintile of asset the
firms belong to. *, ** and *** indicate significance at the 90 percent, 95 percent,
and 99 percent level, respectively.

This evidence corroborates results from Table 5: the way firms

on and off target manage a liquidity shock is very different. In fact,
“repurchasing” firms exploit the lower cost of debt to buy back more
and invest and hire less. On the contrary, “non-repurchasing” firms
exploit the lower cost of debt to invest and hire more. This proves
that any unanticipated monetary policy shock that leads to a down-
ward adjustment in the corporate cost of debt transmits to real
variables in different ways, depending on whether the firm is about

to repurchase or not.
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Real Variables, Repurchases, and the Cost of Debt. Here
we investigate the causal impact of share buybacks, changes in
the cost of debt, and their interaction on capital investments and
employment. The following regression quantifies these three effects:

Vi (t+1,044) — Yi (t—a,4—1) = & + B Repurchases; + B2 AYield;
+ BsRepurchases;; * AYield; ; + B4Distance; ¢
+ B51(Distance; + < 0) % Distance; 1 + ﬁﬁDistance%t
+ B71(Distance; + < 0) * Dist(mcezt + ﬂgDistanceit
+ Bol(Distance; + < 0) * Dz'stcmcei,5 + Xl v+ 0+ e (7)

Under this specification, the parameter (3; and (33 will tell us, respec-
tively, the local average treatment effect (LATE) of repurchases and
changes in the cost of debt on real variables. The interaction of these
two variables will explain whether variation in the cost of debt exac-
erbates the effect of repurchases on real variables (1 + (3), and
whether share repurchases reduce the effect of a change in the cost
of debt on real variables (2 + (33). We estimate Equation (7) using
2SLS, where the endogenous variables Repurchases, AYield and
their interaction are instrumented, respectively, with the indicator
variable I(Distance < 0), the monetary policy innovation Shock,
and the interaction of these two instruments. Table 7 shows results.
As from column 1, we find that a 1 percent repurchase program leads
to a 5.9 percent decline in investments. A 1 percent decrease in the
corporate cost of debt works in the opposite direction and leads
to an increase in investments by 0.25 percent. However, launching
a 1 percent repurchase program contemporaneously to a 1 percent
fall of the cost of debt exacerbates the crowding out of repurchase
on investments (81 + B3 > (1). At the same time, the same shock
attenuates the positive effect of a lower cost of debt on invest-
ments (02 + f3 < [2). When in column 2 we repeat our estimation
under further controls, we find similar results. As from column 3, a
1 percent repurchase program leads to a decline in the employ-
ment stock by 1.2 units per million of assets. On the other hand, a
1 percent decrease in the corporate cost of debt causes an increase
in employment by 0.05 units per million of assets. Also in this case,
launching a 1 percent repurchase program contemporaneously to
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Table 7. Real Variables, Repurchases,
and the Cost of Debt
AlInv. Alnv. A Emp. AEmp.
(1) (2) (3) (4)
Repurchases —0.0596*** | —0.0615%** | —1.2591*** | -1 4266***
(0.0151) | (0.0155) | (0.4489) | (0.4614)
AYield —0.0025*%* | —0.0027** | —0.0497*** | —0.0486***
(0.0012) | (0.0012) | (0.0180) | (0.0179)
Repurchases * AYield 0.0255%** | 0.0301*** | —0.2632* | —0.2812**
(0.0084) | (0.0091) | (0.1431) | (0.1216)
Observations 25,985 25,985 23,587 23,587
Time FE Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes
Controls (Polynomial, X) No Yes No Yes
Estimator 2SLS 2SLS 2SLS 2SLS

Note: This table reports 2SLS estimates of Equation (7). Standard errors are in
parentheses, double-clustered at firm level and date. In column 1 and 2, the unit of
interest Alnv. is the difference between the mean value of capital investments in the
next four quarters and in the previous four quarters, normalized by total asset in
t — 4. In columns 3 and 4, the unit of interest A Emp. is the difference between the
mean level of employment in the next four quarters and in the previous four quarters,
normalized by total asset in t — 4. Repurchases is the difference between the value of
stock purchases and stock issuances from the statement of cash flows. We consider
only firms for which such difference is positive, and we normalize it by total asset
in ¢ — 4. The endogenous variables Repurchases, A Yield, and their interaction are
instrumented, respectively, with the indicator variable I( Distance < 0), the monetary
policy innovation Shock, and the interaction of the two. We control for a polynomial
of the variable Distance, i.e., the difference between the EPS forecast and the pre-
adjusted EPS of the firm, interacted with the indicator I(Distance < 0). Control X
includes return on assets, Q-value of investment, a dummy indicating whether the
firm has redistributed dividends in the previous four quarters, a dummy indicating
the quintile of asset the firms belong to. *, ** and *** indicate significance at the
90 percent, 95 percent, and 99 percent level, respectively.

a 1 percent fall of the cost of debt exacerbates the crowding out of
repurchase on employment and—at the same time—it attenuates the
positive effect of a lower cost of debt on this variable. Adding further
controls in column 4 does not change significantly these results [

131n Appendix E, we show how results change when using directly monetary
policy shocks in Equation (7), instead of the (instrumented) corporate cost of
debt. The difference between the results following this alternative identification
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In light of this evidence, we conclude that a fall in the cost of
debt does exacerbate the crowding-out effect of repurchase on real
variables. Moreover, the repurchase channel attenuates the positive
effect that a decline in the cost of debt has on investments and
employment.

3.8  The Attenuation of Accommodative Monetary
Policy on Real Variables Due to Repurchases

By how much do repurchases reduce the transmission of an accom-
modative monetary policy shock on real variables? For firms around
the discontinuity, we compute a back-of-the-envelope calculation by
using results from Sections 2.3 and 3.2. From Table 4, column 1, we
know that a 1 percent exogenous innovation in the fund rate leads
to a 0.61 percent increase of the 10-year yield. As from Table 5, col-
umn 4, we know that a 0.61 percent increase in the yield leads to a
rise in repurchase by 0.5 X 0.61 = 0.30%. Therefore, by using results
from Table 7, we can write the expected change in real variables for
a 1 percent accommodative monetary policy shock and its implied
repurchase level equal to 0.30 percent as follows:

E[AInv.|Shock; = —1%, Rep = 0.30%] = —5.9 x 0.3% + 0.3 x 0.61
—2.5x%x0.30% x 0.61 ~ 0.16

E[AEmp.|Shocks = —1%, Rep = 0.30%] = —125.9 x 0.3%
+4.9 x 0.61 —26.3 x 0.3% x 0.61 ~ 2.53.

In words, the overall effect of an expansionary monetary policy is
positive and in line with what the basic macroeconomic theory pre-
dicts: investments grow by 160,000 dollars every million dollars of
assets and employment grows by 2.53 employees every million dollars
of assets. Yet, if we mute the repurchase channel, the transmission of

and those from Table 7 is explained by firm-level heterogeneity in the cost of debt
which—overall—amplifies the effect on real variables of the repurchase channel.
Therefore, we believe that—Dby considering the firm-level cost of debt as in Equa-
tion (7)—we do a better job in measuring the firm-level effect of an exogenous
monetary policy innovation on the managerial incentive to buy back.
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monetary policy is going to be stronger. In fact, the expected change
in real variables for a 1 percent accommodative monetary policy
shock and a repurchase level equal to zero is

E[AInv.|Shocks = —1%, Rep = 0%] = 0.3 x 0.61 ~ 0.18
E[AEmp.|Shock; = —1%, Rep = 0%] = 4.9 x 0.61 ~ 2.98,

meaning that—if the repurchase channel is muted—a 1 percent
accommodative monetary policy shock would increase investments
by 180,000 dollars every million dollars of assets and employment
by 2.98 units every million dollars of assets. Therefore, in light of
this simple back-of-the-envelope calculation, we can say that the
repurchase channel attenuates the transmission of a 1 percent accom-
modative shocks on investments and employment, respectively, by
[1—(0.16/0.18)] = 11% and [1 — (2.53/2.98)] = 15%.

In light of these results, we conclude that—at least for firms
around the discontinuity—share buybacks not only crowd out invest-
ments and employment but also represent a channel through which
the transmission of an accommodative monetary policy shock is
attenuated and the crowding-out effect on real variables exacer-
bates. This happens because firms that do repurchase exploit the
lower cost of debt to finance these non-productive operations. As a
consequence, they divert resources from the real economy.

4. Robustness Checks

4.1  Pre-existing Differences across Firms
Above and Below the EPS Target

In order to validate our identification strategy, first we need to check
whether firms around the discontinuity differ in major characteris-
tics before the repurchase program is launched. This ensures that no
other motive leads firms to repurchase their own share, but only the
distance from the EPS forecast. Table 8 shows the difference in lever-
age, size, corporate yield, growth perspective (PE10), and financial
constraint (measured following Hadlock and Pierce 2010) between
firms below ([—0.018$,0)) and above the cut-off ([0,0.018$]). As
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Table 8. Pre-repurchase Difference
in Firm Characteristics

Leverage | Size Yield | PE10 | Fin. Constraint
(1) (2) (3) (4) (5)
Difference -1.360 -0.009 | -0.412 | —0.866 -0.003
(2.920) (0.039) | (0.513) | (1.970) (0.004)

Note: The table reports the difference in characteristics between firms above and
below the cut-off. Each difference is evaluated by regressing the firm characteristic
on an indicator variable taking value one if the firm is below the cut-off. For each
case, we control for time and firm’s industry fixed effects. In column 1, the unit of
interest Leverage is the ratio between the value of total corporate debt and equity.
In column 2, the unit of interest Size is the logarithm of the total value of assets.
In column 3, the unit of interest Yield is the yield for a 10-year-maturity corporate
bond. In column 4, the unit of interest PE10 is the 10-quarter moving average of
the price-earning ratio. In column 5, Fin. Constraint is a measure of the financial
constraint of the firm built after Hadlock and Pierce (2010). Standard errors are in
parentheses, clustered at firm level. *, ** and *** indicate significance at the 90
percent, 95 percent, and 99 percent level, respectively.

evident, firms on and off target are very homogeneous in these
dimensions [

Second, we need to check that there are no discontinuous dif-
ferences in employment and investment dynamics for firms around
the EPS cut-off before the repurchase takes place. Hence, for firms
with Distance; in the [—0.018%, +-0.018%] bracket, we carry out this
exercise for the four j quarters preceding the repurchase by running
the following regression:

AY; (1—14-1-j) = o+ PI(Distance; ; < 0) + 0 + €; 4, (8)

where A}_’L(t_l’t_l_j) is the change of the dependent variable
between t — 1 and ¢ — 1 — j (normalized by total asset in t — 4),
with j = {1,2,3,4}. As from Table 9, there are no systematic pre-
existing differences between firms at the left and at the right of
the discontinuity in terms of outcome variables. The pre-repurchase

141n Appendix D, we show that the EPS forecast is not correlated with mon-
etary policy or the firm-level exogenous variation in the cost of debt, neither in
the quarter in which the EPS forecast is released nor in the previous one.
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Table 9. Pre-repurchase Trend in Outcome Variables

AInvestment A Employment
(1) (2)
Changes (t —2to t — 1) -0.000 0.000*
I( Distance < 0) (0.000) (0.000)
Changes (t —3tot —1) -0.001* 0.000
I(Distance < 0) (0.000) (0.000)
Changes (t —4to t — 1) -0.001 0.000
I(Distance < 0) (0.001) (0.000)
Changes (t —5to t —1) -0.000 0.000
I( Distance < 0) (0.003) (0.000)
Time FE Yes Yes
Industry FE Yes Yes
Controls (X) No No

Note: Standard errors are in parentheses, clustered at firm level. In column 1, the
unit of interest Alnvestment is the difference between the mean value of capital
investments measured in the four quarters before period ¢ — 1 (included) and in the
four quarters before period ¢t — 1 — j (included), with j = {1,2,3,4}. Each difference
is normalized by total asset in ¢ — 4. In column 2, the unit of interest A Employment
is the difference between the mean value of employment measured in the four quar-
ters before period ¢ — 1 (included) and in the four quarters before period ¢ — 1 — j
(included), with j = {1,2,3,4}. Each difference is normalized by total asset in ¢ — 4.
I(Distance < 0) is an indicator variable taking value one if the firm is currently below
the EPS target. *, ** and *** indicate significance at the 90 percent, 95 percent,
and 99 percent level, respectively.

common trend assumption holds. This validates our strategy such
that the results of Section 3.2 can be interpreted as causal.

4.2 The Financing of Share Buybacks around the EPS Target

In this section, we check if indeed firms off target use debt to repur-
chase compared with firms on target. In order to do so, we pro-
pose the same accounting equation as in Section 2.2. Columns 1
and 2 of Table 10 show the contribution of debt to repurchases for
the sample of firms off target (whose distance from target is in the
[-0.0188$,0%) bracket) while columns 3 and 4 show results for firms
on target (whose distance from target is in the [0$,+0.018%]). For
firms off target, every dollar of assets repurchased is financed with
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Table 10. Financing Buybacks
Repurchases| Repurchases | Repurchases | Repurchases
(1) (2) (3) (4)
ADebt 0.204* 0.185%* 0.001 0.008
(0.122) (0.089) (0.001) (0.028)
Observations 21,261 15,733 20,102 17,175
Off-Target Sample Yes Yes No No
Time FE No No No No
Industry FE No No No No
Controls (Other No Yes No Yes
Sources)

Note: Standard errors are in parentheses, clustered at firm level. In columns 1 to 4,
the unit of interest Repurchases is the difference between the mean value of stock
purchases and stock issuances from the statement of cash flows. We consider only
firms for which such difference is positive, and we normalize it by total asset in
t — 4. ADebt is the change in the value of current total debt of the firm, normalized
by total asset in ¢ — 4. When used, the control variables are all main other sources
of the budget constraint of the firm: the change in firm money holding plus cur-
rent net profit, capital expenditure, and the value of the dividends paid. *, ** and
*** indicate significance at the 90 percent, 95 percent, and 99 percent level,
respectively.

20 cents coming from new debt issuance (column 1); when con-
trolling for other sources of financing and expenditures (column 2),
the result does not change. For firms already on target (columns 3
and 4), the contribution of debt is not significant. As we learned from
Section 3.2, firms below and above target manage their resources
in different ways: the former devote more resources to repurchases
rather than investing in new capital and new hires, whereas the lat-
ter use their resources for productive purposes. This validates our
analysis, confirming that debt is an important source for firms that
need to launch an accretive repurchase to bring the EPS on tar-
get. Firms already on target do not use debt issuance to finance
repurchases, but to fund new investment and employment

15Tn Appendix F, we use our identification strategy to study if repurchases, the
corporate yield, and their interaction can explain changes in corporate debt. In
other words, we consider the model of Equation (7), but with ADebt as depen-
dent variable. In this case, we find that repurchases cause an increase in debt
issuance when the cost of debt is low. This corroborates the idea that debt is
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4.8 EPS Accretion and Monetary Policy

Here we study how much an exogenous monetary policy innovation
affects the capability of managers to conduct an accretive repur-
chase, i.e., a repurchase that is able to increase the EPS. In order to
test it, consider the following:

I(Accretion; ; > 0) = a + 3Shocky + X, 17+ 0 + e (9)
Accretion; ; = o + Shock; + XZ(,t_l’y + 0+ €4, (10)

where [(Accretion > 0) is an indicator variable taking value one if
the firm was able to increase the EPS over the quarter through
a share repurchase; Accretion is the price-normalized difference
between the reported EPS at the end of the quarter and the one
that would have prevailed without launching a repurchase program.
Table 11 shows results. As from column 1, a 1 percent fall in the
federal funds rate leads to an increase in the (linear) probability of
conducting an accretive repurchase of 21 percent. In column 2 we
consider the level of accretion, and we find that a 1 percent fall in
the federal funds rate leads to an increase in accretion by 0.2 cents.

5. A Simple Model of EPS Maximization

The identification strategy of Section 3 is entirely based on the evi-
dence that firms that need to adjust their EPS tend to repurchase
more, particularly when the cost of debt is low. This section shows
that this empirical fact can be reconciled with a simple theoretical
framework of EPS maximization.

EPS Adjustment and the Cost of Money. Consider the
following definition for the earning-per-share ratio:

(1 —=7)[y —r*nP]

EPS =
s N—n ’

where y is firm’s profit at the net of production and financial costs, 7
is the firm-specific taxation rate, P is the current stock price, n is the

important for the funding of repurchase programs—in particular, when the cost
of debt is favorable.



Vol. 19 No. 2 Share Buybacks, Monetary Policy, and the Cost 325

Table 11. EPS Accretion and Monetary Policy Shocks

I(Accretion > 0) Accretion
(1) (2)
Shock —0.210%** —0.0027%**
(0.012) (0.000)
Observations 44,419 44,419
Time FE Yes Yes
Industry FE Yes Yes
Controls (X) Yes Yes

Note: Standard errors are in parentheses, double-clustered at firm level and date.
In column 1, the unit of observation is I(Accretion > 0), an indicator variable tak-
ing value one if the firm was able to boost the EPS through a repurchase program,
i.e., if the difference between reported EPS and the EPS that would have prevailed
without repurchasing is positive. In column 2, the unit of observation Accretion is
the difference between reported EPS and the EPS that would have prevailed with-
out repurchasing. Shock is an exogenous monetary innovation as from an SVAR (see
Appendix A for details). Controls includes return on assets, Q-value of investment, a
dummy indicating whether the firm has redistributed dividends in the previous four
quarters, a dummy indicating the quintile of asset the firms belong to. *, ** and
*** indicate significance at the 90 percent, 95 percent, and 99 percent level,
respectively.

number of own shares repurchased, r® is the return on a three-month
government bond, and N is the number of outstanding shares.
Correction upward of the EPS can occur through two channels:
(i) through profit management (y)E or (ii) through share buybacks
(n) However, share repurchases are not always effective in increas-
ing the EPS ratio, i.e., they are not always accretive. In fact, since
n appears in both the numerator and denominator, a repurchase

16 As shown in Burgstahler and Dichev (1997), it is very unlikely for listed firms
to report losses. In fact, they would rather adjust their cash flow or reduce operat-
ing costs and working capital than report earnings below market expectations. In
this regard, see also Degeorge, Patel, and Zeckhauser (1999) and Burgstahler and
Eames (2006), who demonstrate that distance from the analysts’ EPS or sales
forecast triggers managerial strategic behavior on profits in order to immediately
please shareholders.

17Share buybacks are used not only to tilt the EPS to market expectations (as
discussed in Section 3.1) but also to build credibility and reputation on capital
markets (see Vermaelen 1981, Grullon and Ikenberry 2000, and Bens et al. 2003).



326 International Journal of Central Banking June 2023

program is accretive only if the change in the denominator domi-
nates the change in the numerator. In light of this, it is not trivial
to say that EPS accretion is more feasible or bigger for a change
in the interest rate r®. In fact, an exogenous change in the value of
money changes also managers’ incentive to issue new debt, to buy
new capital, and to change their leverage position. This endogenous
adjustment in the capital structure will ultimately affect production
and profits (y). This should be taken into account when considering
launching an accretive repurchase program.

For these reasons, we introduce a simple static model to show
under which conditions a negative change in the cost of debt allows
for accretive repurchases. Following the work of Stein (1996), we
imagine a firm characterized by a leverage ratio d, choosing today
the level of capital K, debt B, and the quantity n of shares to
be repurchased The firm is a price taker on the equity, bond,
and capital markets such that the stock price P, the cost on newly
issued debt r®, and the unitary cost of capital are all observed at
the beginning of the period and taken as given. Also, we assume
that the firm-specific cost of debt is proportional to the minimum
return r* on a saving account, i.e., 7? = xr®, with x > 1. Once the
factors of production and the capital structure are chosen, the firm
starts production with a final output equal to f(K) = zK“, with
a € (0,1) and z being the productivity of the firm.

Given this setup, managers who are willing to launch an accretive
repurchase face the following problem:

_ _.Bn _ .s
max € — (1-7)[f(K)—=r®"B —r°nP] 0
K,B,n N —n 2

[B — dK]?.

In words, they maximize the EPS of the firm (the first element of the
objective function 2), taking into account the quadratic cost that
arises due to deviations from the original leverage ratio d (the second
element of Q) Under this formulation, earnings are defined as the
after-tax income generated from production once the firm pays the

181f n < 0, then the firm is a net equity issuer.

“Note that, under this formulation, d is the targeted leverage of the firm.
Hence, for a level of capital K, the debt issued B should be equal to dk. Devia-
tion from the targeted leverage leads to a quadratic cost with weight 6, a proxy
for capital structure flexibility.
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interests on debt and reports the forgone earnings if the amount
of money spent in the repurchase was instead kept on a saving
account. The maximization problem is subject to the firm’s budget
constraint K = B — nP, such that capital is financed through debt
at the net of the amount of money allocated to repurchases. Sub-
stituting the budget constraint into the objective function reduces
the problem by one dimension and gives us the following first-order
conditions.

LEMMA 1. Managers mazimize the EPS under quadratic capital
adjustment costs if

(i) 8% =0, e, (1-7)[f'—rB] = 0(1—d)[B(1—d)+dnP](N —n)

(i) 2% = 0, ie.,, EPS = (1 — 7)P[f' + r*] + 6d[(1 — d)B +
dnP|P(N — n),

where condition (i) states that the net marginal income from an extra
unit of debt must be equal to the marginal cost of changing the capi-
tal structure through higher bond issuance, while condition (ii) states
that the level of repurchase is optimal if the adjusted EPS is equal
to the sum of the marginal loss in net income from diversion of
resources from production and savings on a safe asset, and the mar-
ginal cost of changing the capital structure due to higher buybacks.
The solution of the system of equations (i) and (ii) leads to the
equilibrium B*, n* and therefore K* = B* — n*P.

In order to understand how changes in the cost of money affect
the optimal level B*, n* and EPS*, we perturbate conditions (i)
and (ii) of Lemma 1 by a marginal change in the interest rate r°.
This leads to the following.

PROPOSITION 1. For 0 small and N large, a marginal decrease in
the interest rate leads to higher debt issuance (OB*/0r® < 0), higher
repurchase (On*/0r® < 0), and higher EPS (OEPS*/0r® < 0). In
other words—for firms with high level of outstanding shares and
high flexibility in capital structure—debt issuance, share buybacks,
and EPS are all negatively correlated with changes in the cost of
money.

Proof. See Appendix G.1.
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Under Proposition 1, we gain two insights. First, launching a
repurchase program affects mechanically more the denominator than
the numerator of the EPS ratio: for an extra share repurchased, the
fall in net income is smaller than the fall in the number of out-
standing shares. Second, for a fall in the interest rate, the capital
structure of the firm changes in favor of debt despite the quadratic
cost of over-leveraging, and managers buy back more.

The theoretical result of Lemma 1 mimics well the empirical evi-
dence of Tables 5 and 11: if a firm has to boost (maximize) the
EPS—i.e., if a firm is off target—a fall in the interest rate helps the
EPS accretion through a larger repurchase program.

Implications for Capital Expenditure. Analytically, we still
do not know what the results of Proposition 1 imply for the deriv-
ative %If:. In fact, once perturbing the budget constraint at the
equilibrium, we obtain

* * *
0K :83 _On P (1)
ors ors  0rs
the sign of which depends heavily on the parametrization of the
model.

Under the assumption of 6 small and N large and a baseline cal-
ibration@ we find OK™*/0r® > 0. In words, for a fall in the interest
rate, EPS-maximizing firms increase repurchases at the expenses
of capital investment. This theoretical result is in line with what
is shown in Table 6: for an exogenous fall in the cost of debt,
firms that need to boost (maximize) their EPS in order to meet
market expectations invest less in new capital. Conversely, if repur-
chase behavior was insensitive to changes in the interest rate (i.e.,
on*/or® = 0), then firms would exploit the lower interest rate
to issue more debt, which will be entirely used to finance new
capital?] (i.e., OK*/Or® = 0B*/0r® < 0).

20Given the mean values of debt-on-asset and 10-year yield (see Table 1), and
given knowledge of 10-year average risk-free rate, we set r® = 0.052, d = 0.23,
K = 1.3. Then, we assume o = 0.5, 0 =1, z = 1, and N = 1. Finally, we calibrate
P in order to obtain an equilibrium level n* /K™ = 0.03, as observed in the data
(see Table 1). See Appendix G.1 and G.2 for details.

21'We explore this case from a theoretical point of view in Appendix G.2, where
we compare the effect of a change in the interest rate r® for firms that are allowed
to repurchase and firms that are not (i.e., firms that maximize the EPS by
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6. Conclusion

This paper documents how debt and the cost of debt are key decid-
ing factors for a manager when launching a repurchase program. In
particular, we show that if a firm benefits from an exogenous fall in
the corporate yield—caused by an accommodative monetary policy
shock—and needs to buy back its shares, the amount of shares repur-
chased from the stock market is going to be larger. This proves that
the cost of debt determines the size of repurchase programs and that
firms mostly rely on new and low-cost debt to finance this market
operation. Moreover, when conducting a repurchase of their shares,
the same firms tend to reduce investment and employment since
they devote their resources to these programs at the expense of new
capital or employees. Thus, we conclude that share buybacks repre-
sent a channel through which the transmission of an accommodative
monetary shock is attenuated.

The main contribution of the paper is that we are able to measure
the causal impact of monetary policy on share buyback programs,
to quantify the extent to which the crowding-out effect of repur-
chases on investment and employment is due to an accommodative
monetary policy shock, and, finally, to assess by how much share
buybacks reduce the effectiveness of an expansionary monetary pol-
icy. This is an empirical challenge that we solve by exploiting a
discontinuity in the data triggered by managerial consideration over
the EPS index. We use an information shock based on the distance
of a firm’s EPS from the analysts’ forecast to split the sample in
firms more prone to buy back their own shares, i.e., those below the
analyst EPS forecast, and those that are less prone to buy back, i.e.,
those above the forecast. Then we show that a negative change in
the cost of debt, as explained by an accommodative monetary policy
shock, affects only managers below the target and allows them to
launch a larger repurchase program and to easily adjust their EPS in
order to meet market expectations. Through this instrumentation,
we show that such repurchase behavior has a causal and negative
impact on investments and employment and that an expansionary

choosing only the optimal level of debt). In the same appendix, we discuss in
depth these theoretical results and we link them to the empirical evidence of
Section 3.2.
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monetary policy exacerbates this effect such that the overall trans-
mission of an accommodative shock on real variables is attenuated.
In particular we find that, if the repurchase channel was muted, the
transmission of a 1 percent accommodative shock on investments
and employment would be, respectively, 11 percent and 15 percent
stronger.

Appendix A. An SVAR for Monetary Shocks

We follow Rossi and Zubairy (2011) and Ramey (2016) to extract
monetary policy shocks from an SVAR. In particular, for a time-
window spanning from 1985:Q1 to 2016:Q4, we consider this model:

Zy = K +T1(t) + To(t)dy + A(L)Zy—1 + B(L)ul* + €,

where Z; = [Gy, Yz, he, Cy, I, wy, 7, 1], 1.€., & vector containing series
for government spending (G;), real GDP (Y;), hours worked in the
non-farm business sector (h;), non-durable and service consumption
(Cy), gross private investments and durable consumption (I;), wages
in the non-farm business sector (w;), GDP deflator inflation (), and
the three-month rate on government bonds. I'; (¢) and I's(¢) are both
a fourth-degree polynomial time trend, d; is a dummy variable taking
value equal to one for periods after the beginning of the Great Reces-
sion (2008:Q1-2016:Q4), and zero otherwise. In this way, not only
do we control for a non-linear trend, but we also take into account
the structural change that occurred to the economy with the Great
Recession. Moreover, with uf* we include also a “narrative” mea-
sure of government spending shocks, based on defense news-shocks
as from Ramey (2009). A(L) and B(L) are set to be lag polynomi-
als of degree four, consistently with the existing literature on fiscal
a monetary policy shocks. All variables, with the exception of the
interest rate, are in logs. The monetary shocks are identified using
a Cholesky decomposition.

Appendix B. The Financing of Share Buybacks

In Section 2.2, we show that newly issued debt is important for
the financing of buyback programs. Here we corroborate this idea
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Table B.1. Financing Buybacks

Repurchases Repurchases
(1) (2)

ADebt 0.35%** 0.35%**

(0.08) (0.08)
AMoney —0.09%#* —0.09%**

(0.03) (0.03)
Profits 0.48%** 0.48%**

(0.06) (0.06)
Investments —0.19%** —0.19%%*

(0.06) (0.06)
Dividends 0.00 0.00

(0.03) (0.03)
Observations 144,858 144,858
Time FE No Yes
Industry FE No Yes
Controls (X) No No
Note: Standard errors are in parentheses, clustered at firm level. The unit of obser-
vation Repurchases is the difference between the value of stock purchases and stock
issuances from the statement of cash flows. A Debt is the change in the value of cur-
rent total debt of the firm. A Cash is the change in firm money holding. Profits is the
value of firm profit at the net of taxes. Investments is equal to capital expenditure.
Dividends is equal to the value of the dividends paid. All variables are in levels, and
expressed in U.S. dollars. The sample is composed of firms that are net repurchasers,
i.e., firms for which Repurchases > 0. *, ** and *** indicate significance at the
90 percent, 95 percent, and 99 percent level, respectively.

by considering the same specification of Section 2.2, but with vari-
ables expressed in levels and both cash holdings and profits on the
right-hand side:

Repurchases; s = B1ADebt; ;1) + B2AMoney; s + B3 Profits;
+ B3Investments; ; + BaDividends; ¢ + €; .

Table B.1 reports results when the sample is composed of firms that
conduct a positive net repurchase. As from column 1, each dollar
spent in repurchases is financed with 35 cents of newly issued debt,
10 cents from a reduction of cash holdings, 48 cents from current
profits, and 20 cents from a reduction of investments. The level of
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dividend payments is not significantly correlated with the level of
repurchases. These magnitudes do not change when controlling for
time and industry fixed effects (column 2).

Appendix C. Monetary Policy Shocks and EPS Surprise

Here, we check that the probability of being below the EPS forecast
is not influenced anyhow by the (contemporaneous or lagged) mon-
etary policy shock and the (contemporaneous or lagged) exogenous
change in the firm’ cost of debt (as explained by the monetary policy
shock itself). In practice, we consider the following specifications for

j=A{0,1}:

I(Distance;; < 0) = o+ BShock;_j + X;, 17+ 6 + e (C.1)

I(Distance;; < 0) = o + ﬁAmi,(t,j,t,j,l) + Xf,t_lfy +0¢ + €y,
(C.2)

where I(Distance < 0) is the indicator variable that takes value one
if the firm is currently below the EPS forecast, Shock is the mone-
tary policy innovation out of an SVAR (see Appendix A for details),

AYield is the exogenous change in the 10-year corporate yield as
predicted by monetary policy shocks, i.e., we use the variable Shock
as instrument for the cost of debt. X controls for firm-level charac-
teristics such as return on assets, Q-value of investment, a dummy
indicating whether the firm has redistributed dividends in the previ-
ous four quarters, a dummy indicating the quintile of asset the firms
belong to, 6 controls for year fixed effects, and quarter fixed effects
separately.

Table C.1 shows results (errors are doubled-clustered at firm level
and date). From columns 1 and 2 we find that the monetary policy
shock has no contemporaneous or lagged effect on the probability
for the firm to be off target. From columns 3 and 4, we find the
same when considering the exogenous change in the cost of debt (as
explained by a monetary policy shock). These results validate our
identification strategy: the two instruments used in the first-stage
analysis of Section 3.2 are not significantly correlated.
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Table C.1. Monetary Policy Shocks and EPS Surprise

I(Distance < 0) | I(Distance < 0) | I(Distance < 0) | [(Distance < 0)
1) &) 3) )
Shock 0.003
(0.005)
Shocky_1 —0.004
(0.004)
AVields ¢ 1) 0.483
(0.376)
AYield_y 42 0.586
(0.394)
Observations 44,419 42,214 30,738 29,401
Time FE Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes
Controls (X) Yes Yes Yes Yes
Estimator OLS OLS 2SLS 2SLS

Note: Standard errors are in parentheses, double-clustered at firm level and date. The unit of
observation I(Distance < 0) is an indicator variable that takes value one if the firm is currently
below the EPS forecast. Shock is an exogenous monetary innovation as from an SVAR (see Appen-
dix A for details). AYield is the exogenous change in the 10-year corporate yield as predicted by
monetary policy shocks, i.e., when we use Shock to instrument the firm-level cost of debt. Control
X includes return on assets, Q-value of investment, a dummy indicating whether the firm has
redistributed dividends in the previous four quarters, a dummy indicating the quintile of asset
the firms belong to. *, ** and *** indicate significance at the 90 percent, 95 percent, and 99

percent level, respectively.

Appendix D. Share Buybacks, Monetary Policy,
and the Cost of Debt: The First Stage

As explained in Section 3.2, we instrument the cost of debt AYield
with the variable Shock, i.e., the monetary policy innovations
extracted from an SVAR. As in any two-stage least-squares regres-
sion, this implies that the endogenous variable will be regressed over
all instruments, exogenous variables, and controls. In other words
the initial stage is

AYield; ; = ¢ + pI(Distance; ; < 0) + paShock,
+ psl(Distance; ; < 0) * Shocky + paDistance;
+ psl(Distance; ; < 0) * Distance;  + /L(;Distanceit
+ p7l(Distance; ; < 0) * Dz'stance?,t + ugDistcmce?yt
+ pol(Distance; ; < 0) Dz'stance?’t + X{’t_lﬁ + 0¢ + i,
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Table D.1. First Stage

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

I(Distance < 0) -0.000 -0.000 -0.000 -0.001

(0.001) (0.001) (0.001) (0.001)

Shock 0.522%* 0.528** 0.528**

(0.254) (0.250) (0.252)

I(Distance < 0) * Shock -0.108 —0.098

(0.103) (0.115)

Observations 44,419 30,738 30,738 30,738
Time FE Yes Yes Yes Yes
Industry FE No No No Yes
Controls (Polynomial, X) No No No Yes

Note: Standard errors are in parentheses, double-clustered at firm level and date.
In columns 1 to 4, the unit of interest is A Yield, the change in the firm-level 10-year
corporate yield. I(Distance < 0) is an indicator variable that takes value one if the
firm is below the EPS forecast before EPS adjustment. Shock is an exogenous mon-
etary innovation as from an SVAR (see Appendix A). In column 4, we control for a
polynomial of the variable Distance, i.e., the difference between the EPS forecast and
the pre-adjusted EPS of the firm, interacted with the indicator I(Distance < 0). X
controls for return on assets, Q-value of investment, a dummy indicating whether the
firm has redistributed dividends in the previous four quarters, a dummy indicating
the quintile of asset the firms belong to. *, ** and *** indicate significance at the
90 percent, 95 percent, and 99 percent level, respectively.

where AYield;; is the change in the 10-year corporate yield,
I(Distance;; < 0) takes value one when the firm ¢ is off target
with respect to the analysts’ EPS forecast, Shock is the monetary
policy innovation as from an SVAR (see Appendix A), Distance; ;
is the effective distance from the EPS forecast, the square and the
cube of this measure and its interaction with I(Distance;; < 0)
control for non-linear behavior both at the left- and right-hand
side of the discontinuity cut-off. Table D.1 shows results (errors are
doubled-clustered at firm level and date).

The fact that the coefficient on the indicator variable
I(Distance < 0) is always insignificant proves that there is no differ-
ence in terms of cost of debt for firms around the EPS cut-off. Also
the coefficient on the interaction term between the indicator variable
and the monetary policy shock confirms that the information shock
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(the variable I(Distance < 0)) does not have any impact on the
cost of debt for both firms above and below the discontinuity. On
the other hand, the monetary shock has a significant effect on the
cost of debt across both groups. Notice finally that the effect of the
monetary policy shock on the change in the cost of debt, estimated
here for the sample in the [-0.018,40.018] bracket, is comparable
in magnitude to what is found in Section 2.4.

Appendix E. Challenging our Identification Strategy

Here, we want to challenge what was done in Section 3 in order to
understand to what extent our identification strategy is rigorous. In
particular, we want to check whether using directly monetary policy
shocks (Shock) instead of the changes in the cost of debt (AYield)
in Equation (7) leads to similar results to those from Table 7 of
Section 3.2.

First Stage: EPS Distance from Forecast and Monetary
Policy Shocks. Here we study how monetary policy innovations
affect repurchasing behavior of firms around the discontinuity. Sim-
ilarly to what we do in Section 3.2, we consider only firms with
Distance; ; in the [—0.018%, +0.018%] bracket, and estimate the fol-
lowing first-stage regression:

Repurchases; = ag + f1l(Distance; < 0) + B2Shock
+ Osl(Distance;; < 0) x Shock, + s Distance;
+ Bs1(Distance; y < 0) % Distance; ; + ﬂgDistance?’t
+ B7l(Distance; y < 0) * Distcmce?,t + ﬁgDistanceit
+ Bol(Distance; + < 0) Distanceit + X7 v+ 0 + e,

where Repurchases;; is the level of net repurchase normalized by
the level of assets in t — 4; I(Distance; + < 0) takes value one when
the firm i is off target with respect to the analysts’ EPS forecast;
Shock is the monetary policy innovation as from an SVAR (see
Appendix A); Distance;; is the effective distance from the EPS
forecast, and the square and the cube of this measure and its inter-
action with I(Distance; ; < 0) control for non-linear behavior both
at the left- and right-hand side of the discontinuity cut-off. X, ;
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Table E.1. EPS Surprise as Unique IV

Repurchases | Repurchases | Repurchases | Repurchases | Repurchases
@) @) 3) (@) 6)
I(Distance < 0) 0.008%** 0.009*** 0.013%**
(0.002) (0.002) (0.004)
Shock —0.001 —0.001
(0.002) (0.001)
I(Distance < 0) * —0.004***
Shock (0.001)
Repurchases 0.047%** 1.276%*
(0.014) (0.541)
Shock —0.002%** —0.031%*
(0.000) (0.015)
Repurchases * 0.017%** 0.158*
Shock (0.006) (0.095)
Observations 44,419 44,419 39,778 38,427 35,161
Time FE Yes Yes Yes Yes Yes
Industry FE No No Yes Yes Yes
Controls No No Yes Yes Yes
(Polynomial, X)
First Stage Yes Yes Yes No No
Second Stage No No No Yes Yes

Note: Standard errors are in parentheses, double-clustered at firm level and date. In columns 1
to 3, the unit of observation Repurchases is the difference between the value of stock purchases and
stock issuances from the statement of cash flows. We consider only firms for which such difference
is positive, and we normalize it by total asset in t — 4. I(Distance < 0) is an indicator variable that
takes value one if the firm is currently below the EPS forecast. Shock is an exogenous monetary
innovation as from an SVAR (see Appendix A for details). In column 4, the unit of observation
AlInv. is the difference between the mean value of capital investments in the next four quarters
and in the previous four quarters, normalized by total asset in ¢ — 4. In column 5, the unit of
interest AEmp. is the difference between the mean level of employment in the next four quarters
and in the previous four quarters, normalized by total asset in ¢ — 4. Column 3 is the first-stage
regression where the endogenous variable Repurchases is instrumented with I(Distance < 0), Shock,
and their interaction. Columns 4 and 5 report the second-stage regression when the dependent
variable is, respectively, the change in investments and employment. We control for a polynomial
of the variable Distance, i.e., the difference between the EPS forecast and the pre-adjusted EPS
of the firm, interacted with the indicator I(Distance < 0). X controls for return on assets, Q-value
of investment, a dummy indicating whether the firm has redistributed dividends in the previous
four quarters, a dummy indicating the quintile of asset the firms belong to. *, ** and *** indicate
significance at the 90 percent, 95 percent, and 99 percent level, respectively.

controls for firm-level characteristics such as Q-value of investment,
return (profit) on assets, a dummy indicating whether the firm has
redistributed dividends in the previous four quarters, and a dummy
indicating the quintile of asset to which the firms belong.

Table E.1 shows results (errors are doubled-clustered at firm
level and time). Firms off target repurchase 1 percent more (col-
umn 1). When we control for the monetary policy shock, we find no
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significant impact on the size of the repurchase program (column 2).
When we control for the interaction term I(Distance; ; < 0) * Shock;
and further controls, we find a negative and significant impact of
monetary policy among firms off target. In other words, if a firm
needs to buy back to adjust the EPS in the same quarter in which
a negative shock realizes, then the firm will be able to repurchase
more. How much more? For a 1 percent negative innovation on the
federal funds rate, firms off target buy back 0.4 percent more. Is this
result comparable with the one from Table 57 There we found that 1
percent decrease in the corporate cost of debt among firms off target
leads to an increase of repurchases by 0.5 percent. The difference is
explained by heterogeneity in the firm-level cost of debt.

Second Stage: Repurchases, Monetary Shocks, and Real
Variables. Here we complete our analysis by investigating the
impact of share buybacks, monetary shocks, and their interaction
on capital investments and employment. The following regression
quantifies this effect:

Y (t41,0404) — Vi (t—a4—1) = o1 + &1 Repurchases; y + E2Shock

+ &3 Repurchases; ¢ x Shocky + 4 Distance;
+ &1(Distance; ¢ < 0) x Distance; ¢ + EGDistance%t
+ &71(Distance; ¢ < 0) * Distancezt + ngistanceit

+ &ol(Distance; ¢ < 0) * Distanceit + X w+ 0+ ey,

where the dependent variable is the difference between the mean
value of Y in the next four quarters and in the previous four quar-
ters, with Y being either capital investments or employment. All
variables are normalized by the level of assets in t — 4.

Columns 4 and 5 of Table E.1 report two-stage least-squares esti-
mates when the variable Repurchases and Repurchases* Shock are
instrumented, respectively, with the variable I(Distance < 0) and
I(Distance < 0) x Shock. Errors are doubled-clustered at firm level
and date. From this estimation we find that the crowding-out effect
of 1 percent increase in repurchase on investment is 5 percent, while
on employment it is 127 percent. When looking at the direct effect
of the monetary policy shock, we find that a 1 percent accommoda-
tive shock leads to 0.2 percent (3.1 percent) increase in investments
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(employment). When looking at the interaction term, we find that
conducting a 1 percent repurchase in coincidence of a 1 percent
accommodative shock leads to 1.7 percent (15.8 percent) decrease
in investments (employment) such that the crowding-out effect of
repurchases on investments (employment) exacerbates. With respect
to the results of Table 7 of Section 3.2, this different identifying equa-
tion gives slightly smaller coefficients. The difference is due to the
fact that—here—we are not taking into account firm-level hetero-
geneity in the cost of debt. Since there is heterogeneous adjustment
of the corporate yield across firms, not considering this dimension
will under-estimate the effects of monetary policy and its interaction
with repurchases.

Appendix F. Debt Issuance, Repurchases,
and the Cost of Debt

From Section 4.2, we know that firms off target issue more debt to
finance the required repurchases to tilt the EPS to market expec-
tations. Here we move a step forward and study if repurchases do
cause an increase in debt. For this, we consider again Equation (7),
but with the change in debt (ADebt) as dependent variable:

ADebt; ; = o+ [y Repurchases; + + f2AYield; ;
+ B3Repurchases; + ¥ AYield; + + BaDistance; +
+ Bs1(Distance; + < 0) x Distance; + + ﬂGDistanceit
+ B7I(Distance; ; < 0) x Distance; , + BsDistance,

+ Bol(Distance; + < 0) * Distanceit + X v+ 0+ e
(F.1)

Table F.1 reports results of 2SLS estimates when the endoge-
nous variables Repurchases, AYield and Repurchases x AYield
are instrumented, respectively, with I(Distance < 0), Shock and
I(Distance < 0) x Shock. Errors are doubled-clustered at firm level
and date.

Despite a positive estimate, there is no significant evidence that
repurchases cause per se a direct increase in debt. Yet, for an exoge-
nous decline in the cost of debt, an increase of repurchases does cause
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Table F.1. Debt, Repurchases, and the Cost of Debt
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ADebt ADebt
(1) (2)
Repurchases 0.0183 0.0183
(0.0114) (0.0114)
AYield —-0.0061** —0.0059**
(0.0029) (0.0028)
Repurchases * AYield -0.0066** —0.0054*
(0.0031) (0.0029)
Observations 28,560 28,560
Time FE Yes Yes
Industry FE Yes Yes
Controls (Polynomial, X) No Yes

Note: This table reports 2SLS estimates of Equation (F.1). Standard errors are in paren-
theses, double-clustered at firm level and date. The unit of interest ADebt is the change
in debt, normalized by total asset in t — 4. Repurchases is the difference between the value
of stock purchases and stock issuances from the statement of cash flows. We consider only
firms for which each difference is positive, and we normalize it by total asset in ¢ — 4.
The endogenous variables Repurchases, A Yield, and their interaction are instrumented,
respectively, with the indicator variable I(Distance < 0), the monetary policy innova-
tion Shock, and the interaction of the two. We control for a polynomial of the variable
Distance, i.e., the difference between the EPS forecast and the pre-adjusted EPS of the
firm, interacted with the indicator I(Distance < 0). Control X includes return on assets,
Q-value of investment, dummy indicating whether the firm has redistributed dividends in
the previous four quarters, a dummy indicating the quintile of asset the firms belong to.
¥ ¥*%and *** indicate significance at the 90 percent, 95 percent, and 99 percent level,

respectively.

a significant increase in debt issuance. This evidence corroborates
the idea that the cost of debt is strategic for repurchase behav-
ior: when the cost of debt is low, repurchases leads to an increase
of debt issuance. Such result is line with Ma (2019), who shows
that the relative change in the price of equity with respect to the
cost debt is important to rationalize corporate decisions over capi-
tal structure and repurchase behavior. Almeida, Fos, and Kronlund
(2016) and Wang, Yin, and Yu (2021) do not take into account
how variations in the cost of debt interact and affect decisions
over repurchases and debt issuance. For this reason, they put more
emphasis on the role of internal resources for the financing of share

buybacks.
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Appendix G. Theoretical Model and
Mapping with the Empirical Strategy

G.1 Proof of Proposition 1

Assume for simplicity that the tax rate is zero (i.e., 7 = 0). Then,
consider the system of equation pinned down by condition (i) and
(ii) of Proposition 1 and evaluate it at the equilibrium:

[f/(B* —n*P) —rB] =0(1 — d)[B*(1 — d) + dn*P](N —n*)
EPS(B*,n*) = P[f' +r®] +0d[(1 — d)B* + dn*P|P(N —n*).

Perturbate the latter for a small change in the interest rate r°. Then
we obtain the following;:

{a’ﬁrs +b8r5 =K (Gl)

_ kB*4NP
CBTS +d8r5 — N-n*

where
a = [f” o (9(1 _ d)Q(N _ n*)]
b=0(1—d)[B*(1~d)—dP(N —2n")] - Pf"

P "
= _N_fn* —0dP(1 — d)(N — n*)

d= f"P? —0dP[dP(N — 2n*) — (1 — d)B*].

Then, by using Cramer’s rule, we can find the solution of system

(G.1):

9B* rd — an*+NP

o N—n*
ors ad — ¢b
on* am}?v +7£VP e
ors ad — cb

To understand the sign of 22° and 825 , analyze first the sign of the

denominator. For simplicity, we consider the case in which 6 = 0.
Therefore we can write

(f"V2 PN —n* — 1]

d—cb=
ad —c N
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Assuming concavity of the production function « € (0,1), N—n* > 1
and # small is sufficient for ad — ¢b to be positive. Under these nor-
mative assumptions, which, respectively, imply decreasing returns
to capital, an amount of outstanding shares bigger than 1+ n*, and
low cost in leverage change, we can write
kB*+ NP

kd—b N <0

and
kB* 4+ NP 0

a N _ re < 0.

Therefore, under these normative assumptions, we conclude that

OB*
ors
on*
ors

<0 (G.2)

< 0. (G.3)

In light of these results, we can take a first-order Taylor expansion
around the equilibrium EPS, and study how the latter changes for
a small variation of the interest rate Ar®:
AEPS* = [f' — kBB*]AB* — P[f’ +r]An*
— [kB* + Pn*]Ar® + EPS*An™.
Under the simplifying assumption of # = 0, and by making use of
condition (i) and (ii) of Proposition 1, we can write

AEPS* = —[kB* + Pn*|Ar?,

which is negative for a positive increase in the interest rate r°. Hence,
we can approximate this result as

8E81:55 = —[kB* 4+ Pn*] <0. (G.4)

Yet, these results are not general since they are based on the
assumption that # = 0, which requires a € (0,1) and N large for
the derivatives of Equations (G.2), (G.3), and (G.4) to be negative.
Conversely, for high level of 8, a and a small level of N, the sign of
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Figure G.1. The Role of 8 and N for
the Sign of %% on” and 2EPS
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Note: This figure plots the derivative %]f: , %, and 6%5?_;9* on the (N, 0)-space.

the derivative could potentially change. Here we check this fact by
studying how %5:, gﬁ:, and 8%1: 'S” behave in the parameter space
of a, 0, and N. First, we numerically solve the model. The initial
parameterization is 7® = 0.052, as the mean yield on a 10-year
corporate bond (see Table 1), 7* = 0.04 as the mean 10-year Trea-
sury bill observed in the 1985-2016 period (which implies k = 1.3),
d = 0.23 as the observed mean leverage, § =1, z =1, N = 1, and
a = 0.50. Then, we compute a grid search for P in order to obtain
an equilibrium level n*/K* close to the ratio of repurchase on assets
observed on average in the data (and equal to 0.03). The calibrated
P is equal to 1.195, which implies a 10-year return on equity equal
to 19 percent. Under this set of parameters the equilibrium levels of
the endogenous variables are EPS* = 0.88, n* = 0.023, B* = 0.85,
K* = 0.82. Hence, we evaluate Equations (G.2), (G.3) and (G.4)
and study how each derivative behaves for values of 0, o, and N
around their initial (pre-set) levels.

Figure G.1 plots the sign of each derivative in the (6, N)-space.
As shown, the sign of each derivative flips from negative to positive
for low levels of N. In fact, if the number of outstanding share is
above (below) a certain threshold, any increase in the interest rate
will decrease (increase) also debt, the level of repurchase, and the
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Figure G.2. The Role of o and N for
the Sign of 2B 97" and BEI:S
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Note: This figure plots the derivative %?: , g%, and O%I:SS* on the (N, a)-space.

EPS. Moreover, each derivative is an increasing function of . For
example, if we consider the set of parameters for which the derivative
is negative, we find that the higher is the cost of leverage change, the
less negative is each derivative 24 In other words, the optimal levels
B*, n*, and EPS* become less sensitive to variation in the interest
rate r° if the cost of changing the capital structure is too high.

In Figure G.2, we study the behavior of each derivative in the
(a, N)-space and we reach similar conclusions. The derivative is a
positive function of the parameter a and there is a portion of
the parameter space for which the sign of each derivative flips from
negative to positive. This happens for low levels of N.

In light of this argument, we conclude that the results of Propo-
sition 1 hold true for firms that can adjust easily their capital struc-
ture, that have a large number of outstanding shares, and that
exhibit decreasing returns to scale. Moreover, assuming a high N, a

22In the portion of parameter space where the derivative is negative, the limit
of each derivative is zero for § — oo.

23For example, in the portion of parameter space where the derivative is neg-
ative, the limit of each derivative is zero for a — oo.
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relatively small 8 and o € (0, 1) is realistic, since this parameteriza-
tion grants the normative negative relationship between the interest
rate and the level of debt.

G.2 Implications for Capital Expenditure:
Theory vs. Empirical Results

Since K* = B* — n* P, we can immediately write

OK* O0B* On*
ors  Ors  Ors i (G.5)

which can be either positive or negative depending on the value
of %]f: and gZ:P at the equilibrium. For example—for a negative
change in the interest rate r*—if the extra expenditure in share buy-
backs g’j P is higher (lower) than the the amount of money raised
through debt issuance %f: , the level of capital K* will decrease
(increase). Overall, the sign of the derivative heavily depends on
initial parameterization and equilibrium levels. Under the current
parameterization and initial equilibrium, we find %If: > 0, i.e., for a
decrease in the interest rate, debt alone cannot finance the optimal
level of repurchase such that capital expenditure must be cut.

As we can understand from Equation (G.5), if N is large and
a € (0,1), the value of %I:: evaluated at the equilibrium depends
mostly on the stock price and the capability of the firm to adjust
its capital structure. Therefore, here we study how the derivative
behaves for changes in # and P. As shown in Figure G.3(A), the
derivative is bigger for low levels of P and 6. In words, for a com-
mon fall in the interest rate r*, firms facing a relatively lower stock
price and lower capital adjustment cost choose a higher optimal level
of repurchase. By doing so, the same firms can increase the EPS
by more. However, such increase in share repurchase is also more
than proportional to the increase in debt. Therefore, in order for
the firms’ budget constraint to hold, the equilibrium level of capital
must decrease relatively more for these firms. On the other hand,
if the stock price and cost of changing capital structure are both
too high, there is little the firm can do to increase the EPS, since it
cannot easily change the level of debt and the cost of adjusting the

EPS through repurchase is already too big. As a result, the effect
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Figure G.3. The Sign of %I::: Repurchasing vs.

Non-repurchasing Firms
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Note: This figure plots the derivative 86}:: on the (P,0)-space for two types of

firms. In Figure G.3(A), the firm can use repurchases to maximize the EPS. In
Figure G.3(B), the firm is not allowed to use repurchases to maximize the EPS.

on the optimal level of capital will be smaller for the same change
in r®.

How does the derivative %I:: change if we mute the repurchase
channel? Say that the economy is split into two group of firms. The
first group is the one described so far: it is composed of firms that
maximize the EPS by choosing the optimal level B* and n*. On
the other hand, the second group of firms is not allowed to repur-
chase and therefore it maximizes the EPS by choosing B* only.
Under this assumption, the EPS maximization problem introduced
in Section 5 becomes a simple profit-maximization problem for these
(non-repurchasing) firms.

For comparability between the two groups, the optimal level n*
for the repurchasing firms is assumed as an exogenous parameter
(7 = n*) for the group of non-repurchasing firms. Hence, nP is a
sunk cost for non-repurchasing firms. All other parameters are in
common such that the equilibrium level EPS* and B* will be iden-
tical for both types of firms. In light of this, we can study how the
derivative of K* with respect to the interest rate r* differs between
the two groups and for different parameterization of 6 and P.
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Figure G.3(B) shows results for the non-repurchasing group. Dif-
ferently from repurchasing firms, the derivative %If; is strongly neg-
ative for this group. In other words, these firms exploit the lower
interest rate to issue debt which is entirely used to finance capi-
tal investment. A higher level of capital allows the firm to increase
profits and—consequently—the EPS. This effect is stronger for lower
level of # and P, when the non-repurchasing firm can easily adjust
the capital structure and the sunk cost Pn is small.

These results map well to what found in our empirical analysis.
As shown in the right-hand side of Figure 1 of Section 3.1, only
firms below and very close to the EPS forecast (left-hand side of the
discontinuity) have the incentive to buy back since this maneuver
allows to boost (maximize) the EPS and to put it on target. As the
empirical evidence of Section 3.2 suggests—and consistently with
the predictions of the model—the level of repurchase is very sensi-
tive to variation in the cost debt only for firms off target: a lower
interest rate incentivizes them to launch a bigger buyback program
since this will allow them to boost the EPS by more and to out-beat
market expectations. As also shown in Section 3.2—and consistently
with the theoretical framework of this section—the same firms divert
more resources towards the repurchase program at the expenses of
capital investment, which declines.

Conversely, firms on target (right-hand side of the discontinu-
ity) have no incentive to buy back since their EPS is already at
the optimal level. Hence, it is plausible to assume—as we do in this
theoretical section—that they are operating just under profit max-
imization. Consequently, they exploit the same lower interest for
purposes different from share buybacks: they issue debt to finance
capital expenditure.
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