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Abstract
Purpose – The purpose of this paper is to investigate factors that influence the free cash flow (FCF)
motive for stock repurchases. Specifically, it examines whether the positive association between FCF and
open-market repurchases is partially driven by abnormal cash flows, and whether external analyst monitor
and financial crisis influence the association.
Design/methodology/approach – The study employs a tobit regression model to test the hypotheses.
Findings – First, the results suggest that the positive association between FCF and stock repurchases is
partially driven by abnormal cash flows. Second, the association between pre-managed FCF and stock
repurchases is strengthened as more analyst following the firms. Third, firms repurchase less when they
report more negative abnormal cash flows, and that tendency is more pronounced during the 2008 financial
crisis period. Further analysis shows that during the crisis period, the effect of negative abnormal cash flows
on operating performance gets stronger.
Originality/value – The study makes several contributions to the literature. This paper is the first to show
that managers use abnormal cash flows to fulfill the share buy-backs. In addition, it shows that analysts
provide effective external monitoring by strengthening the association between pre-managed FCF and
repurchases. Furthermore, it finds that firms adjust their strategy in times of financial crisis period in
response to the increased risk. Finally, it contributes to the earnings management literature by showing the
differential effects of accruals management and cash flow management on earnings performance.
Keywords Stock repurchases, Financial crisis, Analyst coverage
Paper type Research paper

1. Introduction
Brav et al. (2005) conducted a survey of public and private firms and found that executives
tend to repurchase shares to reduce extra cash, supporting the free cash flow (FCF) theory
proposed by Easterbrook (1984) and Jensen (1986). The theory posits that payouts are
important corporate governance mechanisms to help control for the FCF available to
managers and thus mitigate agency cost. Prior empirical studies document a positive
association between cash flows and repurchases, consistent with the notion that firms use
share repurchases to mitigate the agency costs of FCF (Stephens and Weisbach, 1998;
Dittmar, 2000; Hsieh and Wang, 2009). However, none of the prior papers examines whether
abnormal cash flows, as the consequence of real earnings management (REM), relates to
stock repurchases. Due to the mixed evidence on the performance effect of REM
(Roychowdhury, 2006; Vorst, 2016), it is an unknown question whether firms use abnormal
cash flows for stock repurchases as they balance the costs and benefits of doing so.
This study investigates whether the positive association between FCF and open-market
repurchases is partially driven by abnormal cash flows, and whether analyst coverage and
financial crisis influence the association.

To test the aforementioned hypotheses, we examine open-market repurchases using a
sample of firm-years obtained from Compustat’s ExecuComp database over the period
1992–2014[1]. We measure FCF as operating cash flows minus capital expenditures and
cash dividends scaled by beginning assets, and decompose FCF into abnormal cash flows
and pre-managed FCF, where pre-managed FCF equals FCF minus abnormal cash flows.
The univariate analysis shows that firm with positive FCF, positive abnormal cash flows or
positive pre-managed FCF buy back a higher dollar amount of shares than firms with
negative FCF, negative abnormal cash flows or negative pre-managed FCF, respectively.

Received 28 March 2018
Revised 31 August 2018

Accepted 30 November 2018

The current issue and full text archive of this journal is available on Emerald Insight at:
www.emeraldinsight.com/1321-7348.htm

FCF motive
for stock

repurchases

Asian Review of Accounting
Vol. 28 No. 2, 2020

pp. 213-228
© Emerald Publishing Limited

1321-7348
DOI 10.1108/ARA-03-2018-0067

213



www.manaraa.com

We then run tobit regression models to test our hypotheses, controlling for various factors
that potentially affect firms’ incentives to repurchase. Consistent with the univariate
analysis, we document a positive coefficient on FCF and the two components of FCF,
namely, abnormal cash flows and pre-managed FCF.

We next explore factors that could influence the association between FCF and
repurchases. On the one hand, when external monitoring improves, firms may have an
increased propensity to strengthen the FCF–repurchase relationship. We document that the
sensitivity of repurchases to pre-managed FCF increases as analyst coverage gets higher. In
addition, the increased sensitivity is driven by both positive and negative pre-managed FCF,
indicating the effective monitoring of managers’ activities. On the other hand, during the
financial crisis period, firms could modify their repurchase behavior due to the increased
risk. Consistent with our expectations, we find that the positive association between
abnormal cash flows and repurchases is strengthened during the financial crisis period, and
the strengthened association is driven by negative abnormal cash flows.

We then examine the performance effect of abnormal cash flows to better understand the
reasons why the association between negative abnormal cash flows and repurchases
changed during the financial crisis period. Controlling for the reversal of abnormal accruals
(Gong et al., 2008), the regression results show that while the effect of positive abnormal
cash flows on operating performance does not change during the crisis period, the effect of
negative abnormal cash flows is strengthened during the crisis period. Overall, the results
suggest that during the financial crisis period, firms would decrease their repurchase more
when they have to report negative abnormal cash flows because the effect of negative
abnormal cash flows on operating performance gets stronger. Further analysis shows that
our results are robust by controlling for the effect of 2003 tax cuts and cash holdings.

The results derive important implications for investors, security regulators and accounting
professionals. First, while the literature proposes that the positive association between FCF
and repurchases is strong evidence supporting the agency costs argument of FCF motive, it is
unknown whether the association is at least partially driven by manipulated cash flows. We
document that abnormal cash flows, as a component of FCF, influences stock repurchases.
Our results thus raise questions about the effectiveness of repurchases in mitigating the
agency problem when firms use abnormal cash flows to buy back shares.

Second, we provide evidence about whether analysts play an important role in
monitoring firms’ distribution of cash flows to investors. Our results suggest that more
analyst coverage strengthens the positive association between pre-managed FCF and
repurchases, but does not influence the association between abnormal cash flows and
repurchases. On the one hand, analysts as external monitors effectively motivate firms to
repurchase shares based on their cash flows available. On the other hand, they are not
effective in distinguishing abnormal cash flows from true cash flows, leaving room for
managers to use abnormal cash flows for distribution.

Third, and as importantly, we document that firms adjust their actions as a response to
changes of external risk. That is, we show that during the financial crisis period, firms
decrease their repurchase to a greater extent when they report negative abnormal cash
flows. Negative abnormal cash flows could result from price discounts, increase in
production spending or increase in abnormal selling, general and administrative expenses
(SGA) (Roychowdhury, 2006). Our results imply that firms would reduce repurchases to a
greater extent to support their daily operations when external risk is higher.

Finally, unlike accruals, the effect of abnormal cash flows on earnings is ambiguous
(Roychowdhury, 2006). Gong et al. (2008) document that the income-decreasing abnormal
accruals prior to open-market repurchases announcement is negatively related to
post-repurchase performance. We find that after controlling for the reversal of abnormal
accruals, abnormal cash flow is positively related to earnings improvement. Our results thus
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provide further support to Gong et al. (2008), and shed light on the role of abnormal cash
flows on earnings performance.

We have organized the rest of this paper as follows. We discuss prior literature and
develop our hypotheses in Section 2. We describe our methodology and data in Section 3.
We report empirical results in Section 4, and conduct supplemental analyses in Section 5.
We offer concluding remarks in Section 6.

2. Theoretical background and hypotheses
2.1 Related literature
We focus on four sets of studies that relate to our research questions. The first set is about
the FCF motive for repurchase and the association between FCF and repurchases.
Easterbrook (1984) and Jensen (1986) argue that payouts can reduce the internal cash flow
available to managers and force firms to seek more external financing, and the scrutiny of
capital market thus mitigates both monitoring costs and overinvestment problems.
Consistent with the FCF motive, prior research has shown a positive association between
cash flows and repurchases and positive abnormal returns for repurchasing firms. Stephens
and Weisbach (1998) find that actual repurchase in a quarter is positively correlated with
current quarter expected and unexpected cash flows. In addition, the abnormal return
around the repurchase announcement is positively related to the actual repurchase size but
not the announced repurchase target, suggesting that the investors have some ability to
forecast actual repurchase and react to their expectation accordingly. Both Jagannathan
et al. (2000) and Guay and Harford (2000) find that open-market repurchases are distributed
by less permanent cash flows. Similarly, Dittmar (2000) documents a positive association
between repurchases and cash flows, after controlling for cash holdings and investment
opportunities. Lie (2005) shows that firms that repurchase a significant fraction of shares
outstanding shortly after the announcement exhibit performance improvements, which is
mostly pronounced in the year of repurchases. In addition, he finds that these firms also
experience positive abnormal stock returns around the earnings announcement. More
recently, Leng and Noronha (2013) document that both expected and unexpected cash flows
positively affect the likelihood to announcement repurchases, and the market waits for the
actual repurchase to further assimilate managers’ private information.

Another set of studies examines REM and its effect on operating performance. The
survey studies indicate that earnings management is motivated by a host of intertwined
factors; managers prefer REM over accruals management to boost the quarterly earnings
above important earnings benchmark; and executives believe that future performance
improvement will offset reversals from past earnings management activities (Graham et al.,
2005; Dichev et al., 2013). Consistent with the survey evidence, empirical studies have
documented multiple incentives for REM. Burgstahler and Dichev (1997) conclude that
firms manipulate cash flow from operations to avoid losses, and firms reporting small losses
are likely to face high costs to manipulate earnings upward. Dechow and Sloan (1991) and
Ali and Zhang (2015) document a reduction in R&D in CEOs’ final year of office. Bens et al.
(2002) find that the value of employee stock option exercises is positively related to
repurchases and negatively related to investment. Roychowdhury (2006) finds that firms
manipulate real activities to avoid reporting negative earnings, and Cohen et al. (2008) show
that after the Sarbanes–Oxley Act, firms switch from accrual management to REM.
However, the effect of REM on future performance significantly depends on the motive of
earnings management. While Gunny (2010) finds a positive effect of cutting R&D and SGA
on future operating performance under the context of meeting important earnings
benchmark, Cohen and Zarowin (2010) and Kothari et al. (2015) document a negative effect
of REM on subsequent operating performance in a seasoned equity offerings scenario. Vorst
(2016) concludes that a reversal of a discretionary expenditure cut is indicative of REM and
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REM in response to debt issues or meeting earnings benchmarks is not harmful to the
operating performance. The positive association between REM and future operating
performance is consistent with the notion that the firms attain benefits from the enhanced
credibility and reputation that enable them to perform better in the future, and managers’
choice of REM could signal their expectation about future performance (Burgstahler and
Dichev, 1997; Gunny, 2010).

The third set of research relates to the role of analyst following in reducing agency
problems. Jensen and Meckling (1976) conjecture that the monitoring activities performed
by analysts can reduce agency costs. Healy and Palepu (2001) conclude that analysts could
help detect the misuse of firm resources by managers, and thus reduce agency problems.
Using UK data, Farinha (2003) documents a positive association between analyst coverage
and dividend payout ratio over a five-year period from 1992 to 1996. Jung et al. (2012) find
that higher analyst coverage leads to higher firms’ asset values, and contributes to the
association between change in cash and change in subsequent total cash payout. They
conclude that their result are consistent with the notion that analyst coverage constrains
management’s cash-wasting behaviors, and, thereby, mitigates agency costs.

Finally, the fourth set of research relates to the effect of financial crisis on firms’ payout
behavior. While many scholars have explored the role of financial crisis on earnings
management behavior (Francis et al., 2013; Trombetta and Imperatore, 2014), little has
examined its role on payout decision. Floyd et al. (2015) show that over the financial crisis
period, the fraction of firms that repurchase and the magnitude of repurchases both declined
due to economic uncertainty, without controlling for other potential factors that may
significantly influence the payout decision. They conclude that “our evidence is suggestive
and does not allow us to rule out alternative explanations” (p. 313). Using a sample of firms
from nine Asian countries, Choi et al. (2011) find that the Asian financial crisis of 1997–1998
had no significant impact on the association between operating cash flows and annual stock
return, suggesting that the value relevance of operating cash flows does not change during
the Asian financial crisis period.

2.2 Hypothesis development
There are several implications from the prior research (presented above). First, firms have
incentives to increase actual repurchases to gain higher abnormal stock returns, which are
evidenced around repurchases events and earnings announcement (Stephens andWeisbach,
1998; Lie, 2005; Leng and Noronha, 2013). Second, REM results in abnormal cash flows
(Roychowdhury, 2006), and can be conducted throughout the fiscal year for capital market
motivations or contract motivations (Healy and Wahlen, 1999; Matsunaga and Park, 2001;
Graham et al., 2005; Gunny, 2010; Cohen and Zarowin, 2010). Third, managers could also
manipulate cash flows upward for the purpose of buy-backs as suggested by the indirect
evidence of Bens et al. (2002). Fourth, REM does not necessarily lead to a quick reversal and
may have a positive effect on future financial performance (Graham et al., 2005; Gunny,
2010; Vorst, 2016). We thus expect that if managers believe that the benefits from abnormal
returns and/or the benefits from the enhanced performance are large enough, they would
use abnormal cash flows, in addition to pre-managed FCF, to buy back shares. Therefore,
the positive association between cash flows and repurchases is driven by both pre-managed
FCF and abnormal cash flows. Formally stated, our two main hypotheses are:

H1a. There is a positive association between pre-managed FCF and repurchases.

H1b. There is a positive association between abnormal cash flows and repurchases.

Jung et al. (2012) find that the association between change in cash and change in subsequent
total cash payout is stronger for firms with higher analyst coverage, supporting the notion
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that analyst following constrains management’s cash-wasting behaviors. Since both
Easterbrook (1984) and Jensen (1986) emphasized the importance of distributing current
cash flow, we thus argue that analyst following influences the association between
pre-managed FCF and contemporaneous repurchases. Thus, our next hypothesis is:

H2a. The positive association between pre-managed FCF and repurchases gets stronger
for firms with higher analyst following.

There are mixed results about the effect of analyst following on REM. While Cohen and
Zarowin (2010) find that analyst following reduces the tendency of total earnings
management, Irani and Oesch (2016) conclude that analyst following pressures managers to
meet earnings benchmarks by reducing discretionary expenditures. Actually, Dichev et al.
(2013) find that CFOs believe that earnings management is difficult for outsiders to observe
and “[…] distinguishing between business-driven economic reasons to cut spending vs.
opportunistic cuts aimed at hitting earnings targets is difficult for an outside analyst” (p. 29).
We argue that if analysts can effectively detect abnormal cash flows, we expect that
abnormal cash flows of firms with higher analyst following is related to lower stock
repurchases. On the other hand, if analysts cannot effectively detect abnormal cash flows,
higher analyst coverage would not weaken the association between abnormal cash flows
and repurchases. The competing arguments lead to the following null hypothesis:

H2b. The positive association between abnormal cash flows and repurchases does not
change for firms with higher analyst following.

Our last hypothesis is about the effect of the 2008 financial crisis on the association between
cash flows and repurchases. While Floyd et al. (2015) show that over the financial crisis
period, the fraction of industrial firms that repurchase and the magnitude of repurchases
both declined, they do not examine the association between cash flows and repurchases.
Using a sample of firms from nine Asian countries, Choi et al. (2011) find that the value
relevance of operating cash flows does not change during the Asian financial crisis period,
implying that the performance effect of operating cash flows does not change. If the
performance effect of operating cash flows does not change during the US financial crisis,
then we would expect that the crisis has no effect on the association between FCF and
repurchases. However, if the performance effect varies, then the association between FCF
and repurchases will change. Thus, we state the null hypotheses as follows:

H3a. The positive association between pre-managed FCF and repurchase does not differ
during the financial crisis period.

H3b. The positive association between abnormal cash flows and repurchase does not
differ during the financial crisis period.

3. Methodology and data
We employ the following three tobit regressions to test the hypotheses respectively because
repurchases have a lower bound of zero (Dittmar, 2000; Bens et al., 2003). Firm and period
subscripts are omitted in the text for simplicity:

REPUR ¼ b0þb1Pre_FCFþb2ACFO þSbjControl variablesjþe: (1)

REPUR ¼ b0þb1Pre_FCFþb2ACFOþb3Pre_FCF � COVRG

þb4ACFO� COVRGþb5COVRGþbjControl variablesjþe: (2)
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REPUR ¼ b0þb1Pre_FCFþb2ACFOþb3Pre_FCF � Crisis

þb4ACFO� CrisisþΣbjControl variablesjþe: (3)

REPUR is the dollar value of open-market repurchases divided by the market value of
equity at the beginning of the year. We measure the dollar value of open-market
repurchases using the Compustat data item “Purchase of common and preferred stock”[2].
Following the literature (Berger et al., 1997; Dittmar, 2000), we first reduce the volume by
any decrease in preferred stock that occurs in the current year. We then further screen stock
repurchases by setting repurchases to zero for any firm that does not repurchase stocks
with a value of at least 1 percent of the market value of its equity.

Brav et al. (2005) find that repurchase decisions are made after dividends and investment
decisions. We thus define FCF as operating cash flows minus capital expenditures and cash
dividends scaled by beginning assets to controls for investment spending and dividend
distribution (Grullon and Michaely, 2002; Skinner, 2008). Following Stephens and Weisbach
(1998) and Bens et al. (2003), we use current FCF.

To estimate abnormal cash flows (ACFO), we use the models developed by Dechow et al.
(1998) and implemented in other earnings management papers (Roychowdhury, 2006; Cohen
et al., 2008; Cohen and Zarowin, 2010). We also include abnormal total accruals in the model to
control for the negative association between abnormal accruals and repurchases (Gong et al.,
2008). We measure abnormal total accruals in the prior year (ATA) adopting the cross-sectional
model of Jones (1991) and make adjustments for financial performance (Dechow et al., 1995;
Kothari et al., 2005). Specifically, we develop the following regressions:

CFOt=Assetst�1 ¼ a0 1=Assetst�1
� �þa1 Salest=Assetst�1

� �þa2 DSalest=Assetst�1
� �þet : (4)

TAt=Assetst�1 ¼ a0 1=Assetst�1
� �þa1 DSalest=Assetst�1

� �þa2 PPEt=Assetst�1
� �þa3ROAi;tþet : (5)

In the above regressions, CFO is cash flow from operations as reported on the statement of
cash flows;Assets is total assets; Sales is total revenues;TA is total accruals, defined as income
before extraordinary items less CFO; PPE is property, plant and equipment; and ROA is
return on assets. To estimate the normal level of cash flows and total accruals, we require at
least eight observations in each two-digit SIC industry for each year (Cohen et al., 2008; Cohen
and Zarowin, 2010) and estimate Equations (4) and (5) cross-sectionally for each two-digit SIC
industry for each year. ACFO is computed as the difference between the actual CFO and the
normal levels predicted (i.e. they are the residuals) from regression (4). Pre-managed FCF
(Pre_FCF) thus equals FCF minus ACFO. And abnormal total accruals equal the difference
between the actual total accruals and the normal levels predicted from regression (5).
Following Gong et al. (2008), ATA equals abnormal total accruals in the prior year.

We calculate analyst coverage (COVRG) as the natural logarithm of number of analysts
following the firm (Farinha, 2003). We define financial crisis period (Crisis) as years 2008–2010.
Following the literature (Dittmar, 2000; Fenn and Liang, 2001; Kahle, 2002; Bens et al., 2003;
Bergstresser and Philippon, 2006; Hribar et al., 2006; Gong et al., 2008; Denis and Osobov, 2008),
we control for undervaluation (RET), incentive to avoid reporting losses (EPSDUM),
management shareholdings (SHR), management option holdings (OPTN), firm size (SIZE), sales
growth (GRWTH), leverage (LEV ), income volatility (StdROA), capital expenditures (CAPEX)
and retained earnings (RETAIN). We also include two-digit SIC and year dummies in the
regressions. Table AI describes the variables used in this study.

Our sample consists of all publicly traded firms in Compustat’s Execucomp database
for the period 1992–2014 because our analyses involve managerial compensation data. We
limit the sample to firms with sufficient annual data to calculate the variables listed in
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Table AI. Consistent with the literature (Dittmar, 2000; Bens et al., 2003; Roychowdhury,
2006; Cohen et al., 2008), we exclude firms in regulated industries (SIC codes 4400–4999)
and financial institutions (SIC codes 6000–6999) from the sample. In order to control for
outliers, we delete firm-years with REPUR, SHR and OPTN at the extreme 99th percentile
levels and all other continuous variables at the 1st and 99th percentiles of their respective
distributions (Burgstahler and Dichev, 1997; Dechow et al., 1998, 2003). Our final sample
includes 13,646 firm-years.

4. Empirical results
Table I presents the summary statistics for the variables that we use in the empirical
analyses. With regard to the entire sample, open-market repurchases average 1.9 percent of
the market value of equities and FCF is approximately 4.0 percent of beginning assets
(FCF¼ 0.045). While ACFO has a mean of 0.066, Pre_FCF has a mean of −0.021. The mean
of ATA is −0.029. On average, a firm’s stock price has increased (RET¼ 0.118).

Panel A of Table II presents a correlation matrix of the study’s main variables. All
coefficients are significant at the 1 percent level. The significant positive correlations
between REPUR and cash flow proxies (FCF, Pre_FCF and ACFO) are consistent with H1.
REPUR negatively relates to ATA, indicating the importance of controlling for the
abnormal accruals prior to repurchases. Panel B reports the magnitude of repurchases given
the sign of cash flows. The first row shows that when FCF is negative, the mean of REPUR
is 0.010 and when FCF is positive, the mean of REPUR is 0.021. The difference of the two
groups is significant at the 1 percent level. Similarly, the magnitude of repurchase is also
significantly different between the negative Pre_FCF group and positive Pre_FCF group,
and between negative ACFO group and positive ACFO group.

Variable Mean Median SD 25th Pctl. 75th Pctl.

REPUR 0.019 0.000 0.031 0.000 0.029
FCF 0.045 0.045 0.077 0.003 0.089
Pre_FCF −0.021 −0.014 0.071 −0.053 0.018
ACFO 0.066 0.062 0.086 0.011 0.117
COVRG 2.058 2.079 0.755 1.609 2.639
ATA −0.029 −0.027 0.062 −0.065 0.009
RET 0.118 0.105 0.259 −0.050 0.273
EPSDUM 0.867 1.000 0.339 1.000 1.000
SHR 0.039 0.012 0.068 0.004 0.035
OPTN 0.026 0.020 0.022 0.009 0.036
SIZE 7.274 7.146 1.350 6.287 8.172
GRWTH 0.093 0.086 0.169 0.013 0.171
LEV 0.183 0.177 0.148 0.032 0.293
StdROA 0.031 0.021 0.031 0.011 0.040
CAPEX 0.056 0.041 0.049 0.023 0.072
RETAIN 0.543 0.623 0.726 0.298 0.884
Notes: n¼ 13,646. REPUR is open-market repurchases; FCF is free cash flow; Pre_FCF is pre-managed free
cash flow; ACFO is abnormal cash flow from operations; COVRG is lagged value of natural logarithm of
analyst coverage; RET is average stock returns; ATA is lagged value of abnormal total accruals; EPSDUM is
earnings per share dummy variable; SHR is lagged value of management shareholdings; OPTN is lagged
value of management option holdings; SIZE is lagged value of natural logarithm of market value; GRWTH is
lagged value of changes in the natural logarithm of sales; LEV is lagged value of total debt over total assets;
StdROA is standard deviation of operating income over total assets; CAPEX is lagged value of capital
expenditures scaled by total assets; RETAIN is lagged value of retained earnings over book value of equity.
Variables are defined in Table AI

Table I.
Descriptive statistics
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We extend our univariate analysis by examining the association between FCF and
repurchases controlling for other factors prior research has shown to affect repurchases.
Table III reports the results of our multivariate tests of H1. The first two columns show that
the coefficient of FCF in the baseline model is 0.147 (po0.001), consistent with the FCF
theory. For model (1) results, the coefficient for Pre_FCF is 0.184 (po0.001), and that for
ACFO is 0.133 (po0.001). These results suggest that both pre-managed FCF and abnormal
cash flows contribute to the positive association between FCF and repurchases, supporting
H1a and H1b. The higher coefficient for Pre_FCF than that for ACFO also suggests that
repurchases is more sensitive to pre-managed cash flows than to abnormal cash flows
(po0.001 for the test of the difference), consistent with the notion that the effect of REM on
operating performance is more uncertain, which in turn influences firms’ payout decision.
Furthermore, the sign for all the control variables are consistent with prior literature
(Dittmar, 2000; Fenn and Liang, 2001; Kahle, 2002; Bens et al., 2003; Gong et al., 2008).

Panel A. Person correlation coefficients
REPUR FCF Pre_FCF ACFO COVRG

FCF 0.198***
Pre_FCF 0.098*** 0.328***
ACFO 0.098*** 0.630*** −0.528***
COVRG 0.116*** 0.052*** −0.104*** 0.132***
ATA −0.114*** −0.268*** 0.047*** −0.279*** −0.089***

Panel B. Comparison of the level of repurchases between groups with positive vs negative cash flows
(1) Negative values (2) Positive values (2)−(1)

Classification variable n REPUR n REPUR Difference
FCF 3,213 0.010 10,433 0.021 0.011***
Pre_FCF 8,425 0.018 5,221 0.021 0.003***
ACFO 2,744 0.013 10,902 0.020 0.007***
Notes: n¼ 13,646. Variables are defined in Table AI. ***Denotes significance at the 1 percent level

Table II.
Correlation
coefficients and
univariate analysis

(a) FCF (b) PRE_FCF and ACFO
Variable Estimate p-value Estimate p-value

Intercept −0.100 o0.001 −0.107 o0.001
FCF 0.147 o0.001
Pre_FCF 0.184 o0.001
ACFO 0.133 o0.001
ATA −0.066 o0.001 −0.072 o0.001
RET −0.020 o0.001 −0.019 o0.001
EPSDUM 0.018 o0.001 0.018 o0.001
SHR −0.047 o0.001 −0.045 o0.001
OPTN 0.314 o0.001 0.317 o0.001
SIZE 0.009 o0.001 0.010 o0.001
GRWTH −0.050 o0.001 −0.049 o0.001
LEV −0.039 o0.001 −0.039 o0.001
StdROA −0.153 o0.001 −0.149 o0.001
CAPEX −0.059 o0.001 −0.027 0.103
RETAIN 0.007 o0.001 0.007 o0.001
Industry dummies Controlled Controlled
Year dummies Controlled Controlled
Number of observations 13,646 13,646
Maximum log likelihood 4,460 4,473
Note: Variables are defined in Table AI

Table III.
The association
between FCF
and repurchases:
results for H1
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Table IV presents the results for H2. The first two columns show that the interaction of FCF
and analyst coverage (FCF×COVRG) is insignificant (p¼ 0.139). For our model (2), the
coefficient for Pre_FCF×COVRG is significantly positive (β3¼ 0.041, p¼ 0.002), while that for
ACFO×COVRG is insignificantly different from zero (p¼ 0.587). The significant positive
coefficient on Pre_FCF×COVRG is consistent with the notion that analyst followingmitigates
management’s cash-wasting behaviors ( Jung et al., 2012), supporting H2a. On the other hand,
the significant positive coefficient on ACFO and the insignificant coefficient on
ACFO×COVRG suggest that higher analyst coverage does not change the positive
association between abnormal cash flows and repurchases. This result does not reject the null
hypothesis of H2b. The positive coefficient on Pre_FCF×COVRG could either be driven by
the positive or negative Pre_FCF, or both, depending on whether managers are more likely to
increase distribution of extra cash flows and/or to cut distribution of deficit cash flows under
high analyst coverage. We thus conduct the additional test and report the results in Section 5.

The multiple regression results for testing H3 are reported in Table V. The coefficient for
FCF×Crisis is 0.053 and is significantly positive (p¼ 0.013) in the baseline model. The last two
columns show that while the coefficient on Pre_FCF×Crisis is insignificant (p¼ 0.396), the
coefficient on ACFO×Crisis is significantly positive (β4¼ 0.059, p¼ 0.007). These results thus
do not reject the null hypothesis of H3a, but reject the null hypothesis of H3b, suggesting that
the association between abnormal cash flows and repurchases is strengthened during the
financial crisis period. There could be two alternative explanations for the strengthened positive
effect. On the one hand, firms could increase repurchases when ACFO is positive. If this is the
case, we should find that the positive coefficient on the interaction term is driven by positive
ACFO. On the other hand, firms may decrease repurchase to a greater extent when ACFO is
negative. If this is the case, we should find that the significant coefficient on the interaction term
is driven by negative ACFO. The results of these additional tests are reported below.

(a) FCF (b) PRE_FCF and ACFO
Variable Estimate p-value Estimate p-value

Intercept −0.100 o0.001 −0.109 o0.001
FCF 0.117 o0.001
FCF×COVRG 0.015 0.139
Pre_FCF 0.099 0.001
ACFO 0.122 o0.001
Pre_FCF×COVRG 0.041 0.002
ACFO×COVRG 0.006 0.587
COVRG −0.002 0.181 −0.001 0.463
ATA −0.066 o0.001 −0.073 o0.001
RET −0.021 o0.001 −0.020 o0.001
EPSDUM 0.018 o0.001 0.018 o0.001
SHR −0.048 o0.001 −0.046 o0.001
OPTN 0.317 o0.001 0.319 o0.001
SIZE 0.010 o0.001 0.010 o0.001
GRWTH −0.050 o0.001 −0.049 o0.001
LEV −0.039 o0.001 −0.039 o0.001
StdROA −0.152 o0.001 −0.147 o0.001
CAPEX −0.056 o0.001 −0.021 0.208
RETAIN 0.007 o0.001 0.007 o0.001
Industry dummies Controlled Controlled
Year dummies Controlled Controlled
Number of observations 13,646 13,646
Maximum log likelihood 4,462 4,479
Note: Variables are defined in Table AI

Table IV.
The role of

analyst coverage:
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5. Supplemental analyses
In this section, we first explore the effect of positive vs negative cash flows as mentioned
above. Panel A of Table VI reports the results for H2 when we divide Pre_FCF into positive
and negative values. The coefficients on the two interactions with COVRG are 0.054 and
0.044, respectively, and both are significant at the 5 percent level. Thus, the results suggest
that analysts effectively monitor managers to increase distribution when they have extra
pre-managed cash flows and to decrease distribution when they are short of pre-managed
cash flows. Panel B presents the results for H3 when we divide ACFO into positive and
negative values. While the coefficient on Negative_ACFO×Crisis is significantly positive
(p¼ 0.004), the coefficient on Positive_ACFO×Crisis is insignificant (p¼ 0.257). The results
imply that during the financial crisis period, firms would reduce their repurchase to a
greater extent when they report a negative ACFO, probably due to the changes of the effect
of ACFO on financial performance.

Our next supplemental test thus relates to the effect of abnormal cash flows on financial
performance. We extend the model proposed by Gong et al. (2008) by including abnormal
cash flows and the interactions with Crisis into the model. Specifically, we employ model (4)
for two period tests:

ROACH ¼ b0þb1Positive_ACFOþb2Negative_ACFOþb3ATA

þb4Positive_ACFO� Crisisþb5Negative_ACFO� Crisis

þb6ATA� Crisisþb7SIZE þb8MTBþb9LEV

þb10CASHþSgkIndustrykþSdtY eartþe: (6)

ROACH is the percentage changes of ROA relative to year t−1. It either equals the changes
of year t relative to year t−1 (ROACH0) or the changes of year t+1 relative to year t−1

(a) FCF (b) PRE_FCF and ACFO
Variable Estimate p-value Estimate p-value

Intercept −0.100 o0.001 −0.106 o0.001
FCF 0.140 o0.001
FCF×Crisis 0.053 0.013
Pre_FCF 0.180 o0.001
ACFO 0.125 o0.001
Pre_FCF×Crisis 0.024 0.396
ACFO×Crisis 0.059 0.007
ATA −0.066 o0.001 −0.072 o0.001
RET −0.020 o0.001 −0.019 o0.001
EPSDUM 0.018 o0.001 0.018 o0.001
SHR −0.047 o0.001 −0.046 o0.001
OPTN 0.314 o0.001 0.316 o0.001
SIZE 0.009 o0.001 0.010 o0.001
GRWTH −0.050 o0.001 −0.049 o0.001
LEV −0.039 o0.001 −0.039 o0.001
StdROA −0.152 o0.001 −0.147 o0.001
CAPEX −0.060 o0.001 −0.027 0.096
RETAIN 0.007 o0.001 0.007 o0.001
Industry dummies Controlled Controlled
Year dummies Controlled Controlled
Number of observations 13,646 13,646
Maximum log likelihood 4,464 4,477
Note: Variables are defined in Table AI

Table V.
The role of financial
crisis: results for H3
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(ROACH1). Both Positive_ACFO and Negative_ACFO are measures of year t. All the other
variables, including abnormal total accruals (ATA), firm size (SIZE), market to book value of
equity (MTB), firm leverage (LEV ) and cash holding (CASH), are measured at year t−1.
The samples are smaller due to the missing values of the new variables. The regression
results are reported in Table VII. The first two columns show that there is a weak effect of
Crisis on the association between Negative_ACFO and changes of ROA (p¼ 0.093) in the
year of repurchases. And the last two columns show a significant effect of Crisis on the
association between Negative_ACFO and next period ROA performance (p¼ 0.035). In
addition, consistent with Gong et al. (2008), we find a reversal of abnormal accruals over a
one-year and two-year horizons.

Overall, the findings in Tables VI and VII are consistent with the notion that when firms
have to decrease their net operating cash flows, for example, when they have to offer price
discounts, pay more for production/suppliers or to increase their SGA, the effect of such
manipulation on financial performance is more pronounced during the financial crisis
period. As a result, firms decrease repurchases to a greater extent when they report negative
ACFO during the financial crisis period.

Our third supplemental analysis is to address the effect of 2003 tax reform in firms’
propensity to distribute cash through repurchases. We re-run our tests for periods after 2003,
and report our results in Table VIII. Similar to Table VI, Panel A shows that analyst coverage
influences the association between Pre_FCF and repurchases through both positive Pre_FCF
(p¼ 0.022) and negative Pre_FCF (p¼ 0.056). In addition, Panel B shows that during the
financial crisis period, the effect of negative ACFO is strengthened (p¼ 0.050).

Variable Estimate p-value

Panel A. The effect of positive and negative Pre_FCF
Intercept −0.096 o0.001
Positive_Pre_FCF 0.079 0.166
Negative_Pre_FCF 0.112 0.004
ACFO 0.124 o0.001
Positive_Pre_FCF×COVRG 0.054 0.035
Negative_Pre_FCF×COVRG 0.044 0.010
ACFO×COVRG 0.010 0.348
COVRG −0.002 0.258
Other controls Included
Industry dummies Controlled
Year dummies Controlled
Number of observations 13,646
Maximum log likelihood 4,379

Panel B. The effect of positive and negative ACFO
Intercept −0.093 o0.001
Pre_FCF 0.195 o0.001
Positive_ACFO 0.125 o0.001
Negative_ACFO 0.179 o0.001
Pre_FCF×Crisis 0.034 0.237
Positive_ACFO×Crisis 0.029 0.257
Negative_ACFO×Crisis 0.221 0.004
Other controls Included
Industry dummies Controlled
Year dummies Controlled
Number of observations 13,646
Maximum log likelihood 4,380
Notes: Variables are defined in Table AI. Other controls are as those included in Tables III–V

Table VI.
The effect of
positive and

negative cash flows
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ROACH0 ROACH1
Variable Estimate p-value Estimate p-value

Intercept 0.034 0.822 0.079 0.609
Positive_ACFO 1.657 o0.001 0.874 0.029
Negative_ACFO 2.163 0.009 0.365 0.762
ATA −1.026 0.000 −1.083 0.003
Positive_ACFO×Crisis 1.440 0.120 −0.864 0.337
Negative_ACFO×Crisis 7.678 0.093 7.063 0.035
ATA×Crisis −0.647 0.485 1.018 0.309
SIZE −0.011 0.436 −0.015 0.418
MTB −0.011 0.171 −0.048 o0.0001
LEV 0.394 0.002 0.929 o0.0001
CASH −0.417 0.003 −0.250 0.180
Industry dummies Controlled Controlled
Year dummies Controlled Controlled
Number of observations 12,884 10,035
Adjusted R2 0.051 0.051
Notes: ROACH0 is the percentage changes of ROA in year t; ROACH1 is the percentage changes of ROA in
year t+1; ACFO is abnormal cash flow from operations; ATA is lagged value of discretionary accruals; SIZE
is lagged value of natural logarithm of market value; MTB is lagged value of market to book value; LEV is
lagged value of total debt over total assets; CASH is lagged value of cash holding

Table VII.
The effect of
manipulation on
earnings performance

Variable Estimate p-value

Panel A. The effect of positive and negative Pre_FCF
Intercept −0.113 o0.001
Positive_Pre_FCF 0.017 0.828
Negative_Pre_FCF 0.139 0.008
ACFO 0.149 o0.001
Positive_Pre_FCF×COVRG 0.077 0.022
Negative_Pre_FCF×COVRG 0.043 0.056
ACFO×COVRG 0.001 0.915
COVRG 0.001 0.636
Other controls Included
Industry dummies Controlled
Year dummies Controlled
Number of observations 7,794
Maximum log likelihood 3,106

Panel B. The effect of positive and negative ACFO
Intercept −0.112 o0.001
Pre_FCF 0.207 o0.001
Positive_ACFO 0.122 o0.001
Negative_ACFO 0.235 o0.001
Pre_FCF×Crisis 0.040 0.195
Positive_ACFO×Crisis 0.024 0.384
Negative_ACFO×Crisis 0.162 0.050
Other controls Included
Industry dummies Controlled
Year dummies Controlled
Number of observations 7,794
Maximum log likelihood 3,106
Notes: Variables are defined in Table AI. Other controls are as those included in Tables III–V

Table VIII.
Controlling for the
effect of tax policy
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The last test examines the sensitivity of our results to including cash holdings (CASH) in
our main regressions. While most prior studies only examine the effect of cash flows on
repurchases (Stephens and Weisbach, 1998; Leng and Noronha, 2013; Jagannathan et al.,
2000; Guay and Harford, 2000), Dittmar (2000) includes both cash flows and cash holdings in
the model. To address the concern about the sensitivity of our results, we re-run all the tests
in Tables III–VI and VIII after including CASH into the regressions. All the results,
untabulated, are consistent with our main tests, suggesting the robustness of our results.

6. Conclusion
While prior studies on the association between cash flows and repurchases focus either on
expected/unexpected cash flows (Stephens and Weisbach, 1998; Leng and Noronha, 2013),
or on permanent/temporary cash flows ( Jagannathan et al., 2000; Guay and Harford, 2000),
none of them examines the role of abnormal cash flows on repurchases. Due to the potential
cost of REM, it is an unknown question whether firms use abnormal cash flows for share
repurchases. First, this paper shows that the previously documented positive association
between FCF and stock repurchases is partially driven by abnormal cash flows. Second, the
association between pre-managed FCF and stock repurchases is strengthened as analyst
coverage increases, suggesting the effectiveness of analysts as an external monitor. Third,
during the 2008 financial crisis period, the tendency to decrease repurchases when firms
show negative abnormal cash flows gets stronger as the effect of negative abnormal cash
flows on operating performance is strengthened. This paper thus provides incremental
evidence about the FCF theory of repurchases.

Notes

1. We examine open-market repurchases because these are the dominant form of repurchases by US
firms (Grullon and Ikenberry, 2000; Hsieh and Wang, 2009).

2. Because these data overstate open-market stock repurchases, we make adjustments following the
literature. Please see Dittmar (2000, p. 336) for further discussion.
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REPUR Open-market repurchases, ¼ dollar value of open-market repurchases divided by market value of
equity at the beginning of the year

CFO Cash flow from operations
FCF Free cash flow, ¼CFOminus capital expenditures and cash dividends scaled by beginning assets
ACFO Abnormal cash flow from operations, ¼Residual from the following regression for each two-digit SIC

industry per year: CFOt/Assetst−1¼ α0(1/Assetst−1)+α1(Salest/Assetst−1)+α2(ΔSalest/Assetst−1)+et
Pre_FCF Pre-managed free cash flow, ¼FCF−ACFO
TA Total accruals, ¼ income before extraordinary items
PPE Property, plant and equipment
ROA Return on assets
ATA Lagged value of discretionary accruals, where discretionary accruals ¼ residual from the

following regression for each two-digit SIC industry per year: TAi,t/Assetsi,t−1¼ α0(1/Assetsi,t−1)
+α1(ΔSalesi,t/Assetsi,t−1)+α2(PPEi,t/Assetsi,t−1)+α3ROAi,t+ei,t

RET Average stock returns, ¼ the average of percentage change in closing stock price of the current
year and prior year

EPSDUM Earnings per share dummy variable, ¼ 1 if EPS is ⩾0, and 0 otherwise
SHR Lagged value of shareholdings, ¼management shareholdings scaled by shares outstanding
OPTN Lagged value of option holdings, ¼management option holdings scaled by shares outstanding
SIZE Lagged value of natural logarithm of market value
GRWTH Lagged value of changes in the natural logarithm of sales
LEV Lagged value of total debt over total assets
StdROA Standard deviation of operating income over total assets in the past three fiscal years (excluding

the current year)
CAPEX Lagged value of capital expenditures scaled by total assets
RETAIN Lagged value of retained earnings over book value of equity
COVRG The natural logarithm of analyst coverage
Crisis Financial crisis dummy variable, ¼ 1 if in years 2008, 2009 or 2010, and 0 otherwise
ROACH0 The percentage changes of ROA in year t relative to year t−1
ROACH1 The percentage changes of ROA in year t+1 relative to year t−1
MTB Lagged value of market to book value
CASH Lagged value of cash holding scaled by total assets

Table AI.
Variable definition
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