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ON THE TIMING OF INITIAL STOCK REPURCHASES

ABSTRACT

In this paper, we study the timing of initial stock repurchasea sample of firms from their
IPO onwards, using panel adjusted logistic regressions and hazar$ nooeeamine which
variables may predict and theoretical hypotheses may explaia ttesactions. First, we
find that initial repurchases (in comparison with non-repurchase)fse®m to have similar
financial characteristics of dividend initiators (relative totchad dividend postpone firms),
as reported by Kalet al., (2006) and Bulaet al, (2006). Second, our empirical findings in
the two multivariate empirical approaches used are particwarlgistent with the timing and
undervaluation signaling hypotheses in explaining the timing of segkrechases, consistent
with the results of Jagannathan and Stephens (2003) for the likelihoessdféquent stock
repurchases. We also offer some support for the risk reductionisgyrfaée cash flow and

maturity hypotheses for initial repurchase firms which are also dividendspaye

JEL classificationG32; G35.
Key words Stock Repurchases, Initial Stock Repurchases; Timing of Imgdurchases;

Payout Policy.



ON THE TIMING OF INITIAL STOCK REPURCHASES

1. Introduction

Studying stock repurchases is an interesting and importantrglesaetivity. Stock
repurchases are an important financial policy instrument thataffiect the future of a firm
and its strategy. In fact, stock repurchases are increasmglgrtant transactions in most
developed stock markets (Stephens and Weisbach, 1998; Ikeabatry2000; Lafer, 2002;
Grullon and Michaely, 2002), where they seem to have strong value redev@eceral
empirical studies show their significant influence on the markktatian of a firm (e.g.,
Grullon and Michaely, 2004) and on managerial decision making (Raleér 1981; Bakeet
al., 2003; Bravet al, 2005). Further, in recent years stock repurchases have become an
increasingly important instrument for distributing cash flowstéakholders, as (factual and)
scientific evidence clearly shows (Stephens and Weisbach, 1998; &amarench, 2001;
Weston and Siu, 2002; Grulon and Michaely, 2002 and 2004, among many others). iHoweve
compared to the subject of stock repurchases as a whole ordiwithend initiation decision,
we know almost nothing about the timing, motivations and determinantdafct firms to
repurchase their stock for the first time (henceforth, infeaurchases). However, we argue
that the timing of stock repurchases in general and thetiisk sepurchase in particular is an
important issue for both researchers and decision makers.

The purpose of this paper is to study the timing determinants tal irepurchase
transactions and to examine the validity of the several stockrclegmes’ theoretical
hypotheses that attempt to explain and predict the timing of sépekchases. We examine
the factors that drive the timing of initial repurchases inciigext of panel data by using
several empirical approaches, including logistic regressionmterstand the repurchase-or-
postpone decision) and hazard models (to study the duration of the nochesgudecision).
We focus on actual stock repurchases made by US firms tmatpublic in the 1980-2004
period to analyze the behavior of those firms along their lifeecycitil their repurchase
initiation. We believe that the methodology used facilitates a good understanthegfioms’
decision to repurchase their stock for the first time.



The papers most similar to our empirical analysis are Betlah, (2006) and Kalet
al., (2006). In these papers, the authors analyze the timing of divideradiong, using
similar methodologies. Both papers claim that dividend initiatica usique event in the life
cycle of a firm that represents a significant changefimds financial policy. We agree and
think the same is true for the initial repurchase decision, alththeghterature shows that,
contrary to cash dividends, stock repurchase transactions temdnonkrecurrent and their
magnitude is far more volatile than period-to-period cash dividendphi{&is and Weisbach,
1998; Grullon and Michaely, 2002). In this context, we argue that irgjalrchases might be
motivated by a different rationale from dividend initiations and thay appear at a point in
time for some different economic reasons. In particular, dividen@tioni studies show that
life cycle factors are fundamental to the initiation decision and occun fiines have reached
the mature stage of their life cycles. We expect differestilts for initial stock repurchase
firms. In other words, we anticipate that initial repurchasediare different from dividend
initiators: growth firms which present higher volatility in theperating cash flows and fewer
cash reserves than the typical firms that pay dividends for the first time.

First, we find that in relation to non-repurchase firms, initigdurchase firms have
significantly higher operating cash flows, market-to-book ratios and proiyabibth prior to
and after the initial repurchase transaction. Initial repurchase also made by firms with
lower leverage and operating risk, on average, before and afteritthkerepurchase event.
Further, initial repurchase firms present ex-ante highen @@dances, options and stock
returns and ex-post higher non-operating income and retained earningsoW#éhat there is
almost no difference in terms of the dividend behavior of initial réyase firms relative to
non-repurchase firms. Our results also suggest that initial fegmecfirms (in comparison
with non-repurchase firms) seem to have financial charactsristnilar to those of dividend
initiators (relative to matched dividend postpone firms), as repoytéale et al, (2006) and
Bulanet al, (2006). This is an unexpected result for us, because most emgiredble find
that dividends tend to be “sticky”, whereas the same is not f@licdtock repurchases.
Further, our empirical findings in the two multivariate empiriegdproaches used are
particularly consistent with the equity timing and undervaluatigmading hypotheses in
explaining the timing of stock repurchases (consistent with thétsesf Jagannathan and
Stephens (2003) for the likelihood of less frequent stock repurchasesisweffer some
support for the risk reduction signaling, free cash flow and ntathyipotheses for initial
repurchase firms which are also dividend payers. For all otheretiwbrhypotheses, the

results are somewhat different for the two approaches usedodiséd regression supports



the free cash flow, the timing, the (leverage) tax ratesidfftial and the maturity (only for
dividend payers) hypotheses. Among those, the duration analysis @ffdence consistent
only with the free cash flow and the maturity hypotheses fordeihd payers. Both
approaches do not show any evidence in support of the dividend substitution and apt
dilution hypotheses. We note that all hazard models employed bassstent results and the
same occurs for the logistic regressions using panel and non-panelioag@diques.

This study makes a number of contributions relative to previous ealpgiudies.
First, this is the first study we are aware of that gitsnio explain the timing of the initial
repurchase decision. While considerable attention has been devotedimanicel literature
to related subjects, such as dividend initiations or stock repurchmgeseral, surprisingly
little consideration has been given to a firm’s decision to ody@ase its own stock for the first
time. Second, it uses panel data techniques in the logistic segrgswhich is not usual in
most published papers so far.

The remainder of this paper is organized as follows. The netkbis@ontains a brief
review of the related literature. Section 3 present our hypotlaeskeempirical predictions.
Section 4 provides information about data, sample selection and thedolegy used.

Section 5 presents and discusses the empirical results and section 6 providesubmsmasncl

2. Review of Related Literature

2.1. Introduction

The absence of any theoretical and empirical literature on’falewssion to first
repurchase their stock stands in sharp contrast to the strongfflempirical literature on
stock repurchases, especially since Dann (1981) and Vermaelen (B88lgven in the
context of dozens or hundreds of papers and working papers on stock regajrefesvere
not able to find any references to the decision of (re)purapasatk for the first time. The
only empirical work we know about initial stock repurchases is an uispebl event study
from Gesseet al, (2005), with clearly different objectives from this work. They wantest
the wealth effects related to unanticipated stock repurchaseseHthey define a stock
repurchase as an initial repurchase when a firm initiatesk stepurchases after four
consecutive years with no repurchase transactions, arguing rihdhese cases the

announcement of the stock repurchase should be unanticipated by the market.



There has also been a good deal of interest in the literatuhee dming of dividend
initiations (Healy and Palepu, 1988; Michaelyal,, 1995; Benartzet al, 1997; Kaleet al,
2006; Bulanet al, 2006), in contrast to the little, if any, attention that has loesoted to
firms’ decision to initiate stock repurchases. To our knowledigeanalysis of the timing of
initial stock repurchases is also absent from the empirieaalire on firms’ applications of
cash, despite the attention this literature has devoted to d@iomsgie.g. Harford, 1999) or
payments of special dividends (e.g., Hogteal, 1992; Lie, 2000). The perceived flexibility
of stock repurchases commonly found in management surveys (e.g., Caampb&raham,
2001; Bravet al, 2005) is, perhaps, the best explanation for this absence in theidinanc
literature: while the perceived inflexibility of dividend imtions makes managers
particularly averse to initiating dividends, the same would not docwgtock repurchases, in
view of their (timing and magnitude) flexibility. This might inénce management’s
perception that the initial stock repurchase would be a “not-so-iamgdransaction” for the
firms’ future.

Whatever the reasons may be, so far, there is no integratey thiich provides
clear insights into the reasons why a particular firm itiat stock repurchase at a particular
point in time. For example, it is difficult to predict whethefiran with high information
asymmetry or with a strong incentive to avoid free cash flablpms may initiate a stock
repurchase in the current year, the next year or even thafyea Consequently, this study
attempts to fill this gap in the literature by investigatiig economic motivations and
theories that may explain the timing of initial stock repurchaBeshe next section, we
briefly describe the literature about stock repurchases in geaehl about dividend

initiations.

2.2. (Brief) Review of the Literature on Stock Repurchases in General

Presumably, the most cited theories of stock repurchases \aBol@ are the
performance signaling (Bhattacharya, 1979; Miller and Rock, 1985, aotbegs) and free
cash flow agency costs theories (e.g., Easterbrook, 1984; Jensen, ¢€&@ling to the
Stephens and Weisbach (1998) and Dittmar (2000) surveys. These theoriebebkave
analyzed extensively in the empirical literature on finandatisions, including stock
repurchases, because they tend to be consistent with the mostvygeerapirical findings.

However, other theories have been labeled as truly important iaimixgl stock repurchases,



such as the undervaluation (e.g., Asquith and Mullins, 1986; lkenkéray, 1995), the
maturity theory (e.g., Grulloret al, 2002), the risk signaling theory (e.g., Grullon and
Michaely, 2004; Lie, 2005), the dividend substitution hypothesis theory (e.qna Bad
French, 2001; Grullon and Michaely, 2002) and the equity timing theagy, @aker and
Wurgler, 2002). Several empirical studies test the differemdialtheory, related to both
leverage and payout dimensions of stock repurchases (e.g., Bardl®&mith, 1988; Dittmar,
2000). Finally, the options and earnings dilution hypothesis may be phtHere as an
explanation for stock repurchases (e.g., Jolls, 1998; Fenn and Liang, 2001; Kahle, 2002).
These theoretical explanations are consistent with several e@nustivations (not
mutually exclusive) that are usually found in the financial liteg including the existence
of lower than target debt ratios (e.g., Bagwel and Shoven, 1988; @uieTitman, 1996;
Dittmar, 2000), the distribution of excess cash balances (e.g., &uhyHarford, 2000;
Jaganathaet al, 2000), the flexibility in distributing payouts (e.g., Jagannattaal, 2000;
Grullon and Michaely, 2002), a mechanism for takeover defense (e.gs, 2880D; Bagwell,
1991) and for inside trading (e.g., Fried, 2001), several market nmigchse effects (e.qg.,
Brockman and Chung, 2001; Coekal, 2003) and managing earnings per share objectives
(e.g., Badrinath and Varaya, 2000; Betsal, 2002), among other plausible motivations. In
fact, it is quite likely that multiple objectives are contempecausly driving managers’
decisions for repurchasing their own stock, resulting from the Fett dtock repurchases
simultaneously influence the capital and ownership structures, and &hpalcies related to
incentive compensation, investment, financing and stockholder remuneratiomari{2000)
provides a detailed empirical test of these competing explanatneh8nds support for some
of these explanations at different points in time. More recenitynBr and Dittmar (2007)
argue that the main force that drives the timing of the aggregdte of stock repurchases is

the business cycle.

2.3. Review of the Literature on Dividend Initiations

Studies of dividend initiations are relatively few compared to tluwséhe broader
category of dividend increases. In the 19-eighties, Asquith anddu[i983), Healy and
Palepu (1988), Venkatesh (1989), among others, studied the signaling role ohdlivide
initiations. The most common result of these studies was eviderstgport of the signaling

effects on both future operating performance improvements and Highez stock returns.



These empirical results were grounded in theoretical modelbaitdghayra (1979) and John
and Williams (1985). Later, studies by Lang and Lintzenberger (1989 @ittt and Watts
(1992) found evidence consistent with the free cash flow theory oérBesbk (1984) and
Jensen (1986), but the signaling role was still the most impagtqianation for dividend
initiations (John and Lang, 1991; Michaety al, 1995; Lipsonet al, 1998). However,
Grullonet al, (2002) challenged the crucial importance of operating performagcaiag in
explaining dividend initiations, when they proposed the maturity orclide hypothesis,
which predicts that firms will pay dividends upon reaching the raatage of their life cycle
(although they did not separate the impact of dividend initiations in engpirical study).
Baker and Wurgler (2004 and 2004a) also show the importance eftbeng theory(a
different explanation but very close to the dividend clientele ete8ajaj and Vijh, 199))
which predicts that firms will change their payouts in respdosavestors’ preferences for
dividend paying stocks and the correspondent market dividend premium (i.difféhence
in market price that investors are willing to pay for firmst tigtribute cash dividends). In
this context, Bulanet al, (2006) find empirical support for the latter two theoretical
hypotheses, while they find no evidence for the signaling rolevadetid initiations. On the
contrary, while also using the most recent and robust empirichlon@ogies, Kaleet al,
(2006) find support for the most common theoretical explanations of divitéiations but
they argue that the most pervasive findings are in support of tlteedd/signaling models of
John and Williams (1985) and Allen al.,, (2000).

3. Hypotheses Development and Empirical Predictions

3.1. Introduction

The purpose of this section is to determine what the existing éiseofi stock
repurchases imply specifically for the timing of the init@burchases decision. Our primary
research question is about providing insights into why firms fstirchase their own stock
at a particular point in time. We start by examining sevatatnative theoretical hypotheses
and economic motivations that the financial literature has found to be able tamnéRkplatock
repurchase decision as an alternative mechanism for distrilmasigflow. We must do this,
because the literature so far provides no specific theory to tedidzen a firm will initiate

stock repurchase transactions for the first time. In this studytryto fill this gap in the



literature by focusing on explaining the timing of initial rep@®ds. Since most of the
theoretical models of stock repurchases have very little t@lsayt the timing of the initial
stock repurchase decision, with the exceptions noted in the discuskon thee predicted
relation between these variables and the timing of an istii@k repurchases is the same as

the likelihood of an initial stock repurchase.

3.2. Hypothesis About Determinants of the Timing of Initial Repurchases

The several theoretical hypotheses briefly presented in theeletson make a number
of testable empirical predictions regarding the likelihood ofkstepurchases in general and,
although they have no such predictions for initial repurchasesyevgoing to apply them
here to the timing of initial stock repurchases. Since most ahtwretical models of stock
repurchases have very little to say about the timing of thalisitock repurchase decision,
the predicted relation between these variables and the timimgiaf stock repurchases are
mostly the same as for the likelihood of initial stock repurebdsee chapter 2). The duration
analysis should confirm the main hypothesis mentioned above and, by mgchiei time
dimension in the context of a firm’s life cycle, should present eemdence supporting the
potential uniqueness of initial repurchases. In particular, the yahypothesis posits that
we should observe large cash accumulations, declines in growth, expiaditures and risk
for firms that have transitioned from the growth phase to the lowthrphase. It is in this
low growth phase of a firm’s life cycle that it should deculegpurchase, whereas we expect
that won't be true for initial repurchases. Therefore, initial refpase firms might be at a
lifecycle stage at which they grow at high rates andretyl on external capital and are not

yet self-financing (as other repurchase firms plausibly are).

3.2.1. Performance Signaling Hypothesis

The performance signaling theory assigns an information role to stockmapas and
posits that firms will repurchase their stock when they have goodpects of future
operating performance (e.g., Bhattacharya, 1979; Miller and Rock, 1988. theory
suggests that firms which expect performance improvements ifutine, would initiate
stock repurchases earlier than firms without these chardicierid\lso, according to the

performance signaling hypothesis, as stock repurchases carfeeyation to the market,



initial repurchase firms are expected to have relatively higheels of asymmetric
information. Consequently, we should expect that smaller size finais present higher
growth and operating volatility may repurchase earlier.

In addition to performance improvements related to the magnitude @ltimggeprofits
or cash flows, performance signaling may also be linked to tleemiation content of
decreases in operating risk (Grullon and Michaely, 2004; Lie, 2005 Wgard to this
hypothesis, we should expect that firms with higher operating wiskld initiate stock

repurchases eatrlier.

3.2.2.Undervaluation Signaling Hypothesis

It is very well documented in the literature that the amounihfofrmation available
and the degree of accuracy of the market valuation of a fiay affect its stock repurchase
decisions (see stock repurchase surveys such as Dittmar, 208@nvded Siu, 2002). One
potential indication of undervaluation is a history of low returns. If dhdervaluation
signaling hypothesis drives the timing of initial stock repurchaben we expect to find that
firms initiate stock repurchases after periods of low returndlaatdhese transactions should
be followed by high future returns. The assumption here is that Istvrpaurns indicate
relatively low past valuations and that high future returns reptes market correction of
past undervaluation (as the market investors realize that marergeseeking to repurchase
stock to take advantage of this potential undervaluation in the stock. @itenar (2000)
argues that since historical returns are a backward-looking measureatiforglthey may not
detect current undervaluation. Also, Ikenbeatyal, (1995) show that firms with low market-
to-book ratios earn abnormal returns in subsequent periods, meaningaitkat-to-book
ratios may indicate undervaluation. Therefore, we also posit tha fiith lower market-to-
book ratios should also have a higher likelihood of earlier inittakstepurchases. Finally, as
stock repurchases convey information to the market, firms wittively higher levels of
asymmetric information and, hence, lower size, should also havehar Higelihood to

initiate stock repurchases earlier.

3.2.3. Free Cash Flow Hypothesis

The free cash flow theory states that low growth firms withitéd investment

opportunities are more likely to have higher free cash flows andefdine, incur higher
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equity agency costs because managers of those firms have thevenderitivest in value-
destroying assets and activities (Easterbrook, 1984; Jensen, 1986pagéhisy theoretic
framework predicts that managers can commit themselves tonrming those wasteful
expenditures by adopting a policy of distributing excess free tash, ffor instance through
stock repurchases. Apparently, the free cash flow theory makéarspredictions for initial
and other stock repurchase transactions. In fact, the predictiotiseftikelihood of stock
repurchase decisions are that they are negatively relatdx tfirms’ future growth options
and discretionary expenditures and positively related to the exiatmagunt of cash (and
negatively related to leverage), cash flows and profitabMitg argue, however, that this may
well be the case for stock repurchase transactions in gdméraot necessarily for initial
repurchases. Thus, firms with lower growth options and discreti@xgsnditures should not
necessarily be more likely to initiate repurchases earlierth® contrary, we should expect
that initial repurchase firms may be high growth firms whidh raore likely to suffer from
information asymmetry due to uncertainty about future growth, rabi@er from free cash

flow problems.

3.2.4. Dividend Substitution Hypothesis

Some literature documents that dividends are used to distributamemntrcash flows
while stock repurchases are used to distribute transitory tash, fas is the case of non-
operating cash flows (Guay and Harford, 2000; Jaganna&thal)y 2000). Stock repurchases
should play an important restructuring role by enabling managemengttidoutie cash in a
timely manner. Therefore, we should expect a negative relatiomebet non-operating
income and the duration of initial stock repurchases.

The financial flexibility question that drives most of the dividergsurchases
substitution debate is not only related to the degree of predigtaifilitash flow but also with
the number of future investment opportunities and the magnitude of opeatinghancial
risk. Firms with higher growth options face not only more prbldgainvestment
opportunities, but also greater uncertainty about the level of piafitanvestment
opportunities, and hence they should rely more on stock repurchasegfrathdividends to
distribute cash to stockholders, if they do so, because in thisigaseniay require a more
flexible payout policy. Also, higher volatility of operating incorsieould reduce dividends
and significantly increase the mix of cash flow distributions nthd®ugh stock repurchases.

We hypothesize that these relations will hold for initial repases. This prediction means

-11 -



that higher growth and operating risk attributes will increthgelikelihood of initial stock
repurchases, in particular for the sample of non-dividend payers. Bdi€ton supports the
Fama and French (2001) view that the lower propensity to pay divideadsharacteristic of
younger, smaller firms, with higher rates of capital and R&penditures, that do not pay
dividends but which may repurchase their stock. Hence, this will bEstent with a lower
substitution effect between dividends and stock repurchases for initial repufioingse

3.2.5. Differential Tax Rates Hypothesis

Stock repurchases may also be preferred over dividends as a raptbémiash flow
distribution due to the personal tax rate advantage of capital @@aopeland and Weston,
1988). If initiating stock repurchases is an alternative to casldedigs distribution, we
should expect that stock repurchases should be negatively reladaddend payout ratios.
Also, stock repurchases reduce equity and increase debt ratieducercash levels. These
two latter effects reduce the tax burden of repurchase firmsefbine, we expect that firms

with lower debt ratios and lower payout ratios may repurchase earlier.

3.2.6. Maturity Hypothesis

The maturity hypothesis predicts that firms will repurchasi #teck upon reaching
the mature stage of their life cycle, when they are fag#gld high cash flows and low
investment opportunities (Grulloret al, 2002). This hypothesis implies that stock
repurchases are associated with subsequent declines in growth aatingpesk and
increases in profitability, operating cash flow and cash badanire this context, our
hypothesis about the potential uniqueness of initial stock repurcheesiave a special
opportunity to be tested. Indeed, we anticipate that the matuataateristic associated with
stock repurchases is not valid for initial repurchases but only appl&gsequent repurchase
transactions. We believe stock repurchases only become a reguliandsan firms reach
maturity (Jagannathan and Stephens, 2003). We will also tedethyele theory by using the
variable used by DeAngelet al, (2005) in analyzing the maturity hypothesis for dividends
payers (the mix of earned-contributed capital) to assess wHetherwith relatively higher
retained earnings as a proportion of total assets are morg tikeépurchase stock for the

first time earlier. Finally, we test whether age impacts the durafi initial repurchases.
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3.2.7. Timing Hypothesis

According to this hypothesis managers attempt to time the mafen making
financial decisions, such as to issue securities and distribsteflosvs (Baker and Wurgler,
2002). Therefore, firms will tend to repurchase stock (increaserdge) when market
valuations are at low levels (and to raise equity capital wheketaaluations are at high
levels). In reality, if this market timing theory holds, we shaedgect that low prior stock

returns, market-to-book ratios and debt ratios may reduce the time to initiahapes.

3.2.8. Options and Dilution Hypothesis

Financial literature observes that managers have incentives th eswiings dilution
and to report earnings disappointments and hence they make decipoesetve their firms’
reported earnings per share and stock prices (Jolls, 1998, Kahle, 2002) débssons may
explain stock repurchase decisions, especially when these mahalgessock options. In this
context, we should expect that firms with a larger proportion of sipttkns may repurchase
more often. However, since we hypothesize that initial repsehare generally implemented
by growth firms with high operating risk, it is likely that seefirms may have a significant
number of long term options. These are not likely to be exeroisid short term and stock
repurchases may not be necessary to remove the dilution effetlie ekercise of these
options. Thus, although we expect that initial repurchases magsbeiated with the use of
stock options for incentive compensation, using stock repurchases to adwiohds less
likely to occur for firms with high growth in earnings per sha® may be the case of initial
repurchase firms. In other words, if we are right, we antieigfzt the magnitude of options

will not impact the timing of initial repurchases.

3.2.9. Summary

To summarize, we expect that initial repurchases are mkalg tio be undertaken by
firms that have a potentially high degree of asymmetric infoomatnd are willing to signal
to the market their potential undervaluation or operating performamgeovements.
Therefore, we shouldn’t find empirical support for some of the plausigéanations for the
timing of non-initial repurchase transactions, such as the fréefloas hypothesis, maturity

hypothesis, dividends substitution and options and dilution hypothesis. Wepatetitihat
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other than the signaling hypothesis, the differential tax ratestiming, to be more likely
determinants for the timing of initial stock repurchases. Tabkimmarizes this section’
hypothesis in terms of expected relations between the timingital irepurchases (in the
sense of hazard rates, inverse of duration or likelihood of reminchaarlier) and

explanatory variables, which will be described in the next chapter.

4. Data and Methodology
4. 1. Sample Selection and Data Collection

The data for this study comes from the Compustat databaséeopetriod 1975
through 2004, inclusive (henceforth data item shown in parenthesesiséf¢his dataset to
collect all firms’ financial statement data, stock retuansl industry, as defined by their 4-
digit SIC code, and to determine the firms’ age at time of their initial remecha

In this study, we analyze the timing of initial stock repuresaand empirically
examine the extent to which firms formulate their initigllneehase decisions according to the
most frequently mentioned theoretical models of financial policies and decisierfecs on
actual stock repurchases by tracking a sample of 1,379 firm$wieat public after 1975
and that initiated stock repurchases in the period of 1980-2004. Allen aidéWi (2002)
and Banyiet al, (2005) evaluate various methods for estimating actual stock regesch
figures and recommend a measure based on the cash flow statbatetiiey name as
Compustat purchases of common and preferred stock adjusted for the ahgrgferred
stock, and which they consider as the most accurate (or leastipmmeasure of the actual
dollar amount spent on repurchases, particularly for firms with high stock aptigagollow
this approach. Therefore, we identify stock repurchases as thenaof purchase of common
and preferred stock (Compustitta item #115) minus any reduction in the value (retirement,
conversion, and/or redemption of preferred stock, Compustat items #56 and #g&hef

amount of preferred stock outstanding.

! Also, Grullon-Michaely (2002) compared that meastar the amount of repurchase activity reportedSB{C
(amount of repurchases announced) and found teatdtrelation coefficient between these two measige
0.97 and that the dollar amounts were similar.

2 The Compustatiata item overstates open market repurchases ofmoanstock for a number of reasons
(Stephens-Weisbach, 1998; Jagannathan et al., 200€)) it includes repurchases of preferred st&scond, it
includes a variety of other transactions such asctinversion of other classes of stock into comstonk. In
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Our analysis of initial repurchases is conducted only on firstsdion NYSE, AMEX
and NASDAQ that also conducted an IPO during the period of our investigife argue
that using only observations of initial repurchasers with an IPO date after 1%i&hasis for
this study allows us a better understanding of the motives amagtifor initial repurchase
decisions. Baker and Wurgler (2002) define the IPO year as thgdasin which Compustat
provides data to the market. We begin by identifying firms on Coraptistt repurchased
their stock for the first time during the period 1980-2004 (hencefortialingpurchase firms
are “initial repurchasers”). An initial repurchase is definedhe first repurchase that a firm
makes since its IPO. We will assume that the IPO ydhaeigear that the firm had a positive
stock price on Compustat (as Baker and Wurgler, 2002; Lemmon and Zender, 2003 and Bulan
et al, 2006). We follow previous literature when we further restrict stple to initial
repurchases that represent more than one million US dollars. iAldme with previous
studies, we truncate all variables at the top and bottom one plexamd we exclude those
firms for which several relevant variables from our analysesewmissing. We further
excluded financial companies and utilities (SIC codes 4813, 4900-4999 and 6000r6809)
our sample. These criteria identify our sample of 1,379 observatioimétiaf repurchases
collected for the period 1980-2004 from the Compustat database. We obteamming!
financial information from Compustat to construct our variables asritbed in the next

section.

4.2. Variables

To study the determinants of initial stock repurchases, wepaiiform univariate and
multivariate empirical analysis of the timing of initial repliases using a set of variables that
the literature has identified as important in explaining anykstepurchase decisions. These
variables are proxies for several firm characteristics hlbaae been shown to be correlated
with stock repurchases. Dittmar (2000), Grullon and Michaely, 2002),ndatien and
Stephens (2003), among others, document that firms’ size, payout, industatjngpéask,
leverage, cash balances, cash flow, growth options, earnings asdgsaith, profitability,
non-operating income, underpricing, stock returns, total retaineshgay amount of stock

options and ownership structure, all help explain the probability of a certain fitnrchasing

some cases Compustat data item #115 correspondsptiochases net of equity issuance, whdmpustat
indicates with a combined figure code. We treahluservations as missing values.
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its own stock. We use these same variables, with the exception radrsiwp structure
variables because the databases that include those variableanaeedable to us. In the
univariate analysis, we use three-year averages for all \e@si@lnhless otherwise noted) as in
Jagannatharet al, (2000), either because it is possible that firms would initiaiekst
repurchases in response to cumulative performance, liquidity andamsklie previous years
and also in order to reduce noise induced by year-to-year variatiomsny of the variables.
That is, average values for years —3 through —1 relative to tie repurchase year are used
for variables prior to the initial repurchase year and avevafiees for years 0 through +2
relative to the initial repurchase year are used for the vasahlbsequent to the repurchase
initiation. In this context, the sample for our univariate analisiimited to the period
between 1980 to 2002 to allow for measurement of prior and subsequerttiegaria
contrast, when used in the multivariate analysis, all independeablesr are lagged by one
year, to mitigate any potential endogeneity problems (e.qg., levexagle, total assets, equity).
All variables’ absolute values are scaled by total asg#} (inless otherwise stated, to
control for scale effects and mitigate heteroskedastitaple 2 presents a synthesis of the

definition and measure of all variables used (for more details, see appendix 1).

4.3. Methodology

The main goal of this study is to explain the timing of ihitiepurchases, by
investigating the economic characteristics of firms thaluémice this decision and their
evolution over time, using a panel analysis framework. In addition t@uaie analysis, we
perform multivariate logit regressions (see Hosmer and kbkave, 2000; for a more detailed
discussion on applying logistic regressions) and duration-typessegns (in this case, we
apply a proportional hazard model) on the panel data to estimateotiebipity (hazard rate)
that a firm will repurchase its stock for the first timeaainction of several firm attributes
relative to other firms that are in the same stage of tlifeirclycle (see Alison, 2000;
Wooldridge, 2002; for a more detailed discussion on applying duration aatihandelsy.
The hazard model allows us to introduce the time dimension in thextafita firm’s life
cycle, providing us with the possibility of being able to trackrnibe-repurchases over their

life cycle until the moment they first repurchase theirlstdo complement this analysis in

% In all cases, we used robust variance-covarianagixnestimators to account for possible heteroaktdity
and serial correlation in the panel data.
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the panel data, we also conduct a logit analysis of the repurah@sstpone decision, using
panel data techniques that allow to control for unobserved firm lgeteedy, in order to find

more insights about the initial repurchase decision. We believehbse two quantitative
approaches should give us a better understanding of the timing of tia¢ repurchase

decision.

First, we use a fixed-effects logit model (with panel adjustsé¢o neutralize the
unobserved firm heterogeneity) to determine whether it is pessl establish some
observable criteria for the decision to “repurchase or to postpomesjdering that, in each
year since the IPO, firms made the decision as to whetheptochase in that year or ribt.
As in Kaleet al, (2006), the dependent variable is constructed as follows. Those Hiams t
initiated repurchases in the year after the IPO (year 1) tia@eas a dependent variable and
the others have a value of 0. Of the firms with O in the previous te@se that are initial
repurchase firms in the following year are assigned withlaevof 1 and the remaining with
0. The former ones leave the sample for all subsequent periods. Thespi®conducted for
all the years under investigation until the year 2004 is reached fitm is not an initial
repurchase firm until 2004, we classify it as non-repurchaseach year after its IPO and as
an initial repurchaser in 2004. Each firm has a value of one in tihét yepurchases its stock
for the first time and is a non-repurchase firm in all precediars. Finally, an initial
repurchase firm does not reappear in the sample after thefyie#tration. This specification
allows us to investigate the decision to initiate a repurchase transaction aiptmnpas

To study the timing of initial repurchases and, in particulamvestigate the impact
of several explanatory variables on this decision, the natural méthade is duration
analysis. This empirical methodology will shed some light on thengnof initial
repurchases, since it provides a way of introducing the time diomeitgo the analysis by
comparing firms of the same age (since their IPO). Followiag and Santos (2004), Bulan
et al, (2006), among others, we estimate the following Cox-proportional hazard model:

Pr(IR, =1/IR,, =0,0x <t) =exp(X,b)hy(t)

This time, the dependent variable equals one when the firm istiah iepurchaser at
period t (number of years after its IPO or “survival time”, not calentiiae) and zero

* We repeated our calculations using a random-affecfit and probit models but we did not reach evgence
in both cases. Therefore, we were unable to perfdausman tests to analyze which model would prothee
best fit.
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otherwise X is a vector of time varying firm characteristibss a vector of coefficients, and
ho is the baseline hazard function to be estimated. That is, eacisfassumed to be “born”
at time 0 and ages by one year for every subsequent calemdainyeur case, the “failure”
event is the initial repurchase by a firm and the “exposur€ isrtbe age of the firm on that
date, the final period of our analysis if the firm is a ngourehaser or on the date the firm
ceased to exist if this occurred prior to the date ofrigs fepurchase. The hazard rbfg is,
therefore, a firm’s probability of repurchasing its stock in\emiyeart, conditional on the
fact that it did not repurchase its stock in the previoustyga®nce the firm has repurchased
its stock, it exits the sample. We examine whether theramgrsignificant changes that occur
along the life cycle of the firm that culminate in the firspurchase. We thus estimate the
propensity of firms to first repurchase their stock as a functioa &étX of time-varying
explanatory and control variables for firms that are in the stage in their life cycle. We
consider the values of these variables for each year and farm ifs first appearance in
Compustat until the year prior to the initial repurchase.

5. Results

5.1. Univariate Analysis

We begin our empirical analysis by analyzing the differencesveesm initial
repurchase firms and those firms similar in industry andteatenever engaged in any stock
repurchase transactions (non-repurchase firms) that went publiedre 975 and 2002. We
use only a sub-sample of initial repurchase firms, which we conggezsentative of the full
sample of 1,379 initial repurchase firms that we will use imih#ivariate analysis, that have
a matched-sample of non-repurchase firms (see chapter 2indhsample consists of 1,204
industrial companies (i.e., excluding utilities and financial $yristed on the NASDAQ,
NYSE and AMEX. Of those, 630 initial repurchase firms were heatcwith 630 non-
repurchase firms similar in size (differences lower tB&f6 of total assets) and industry
(four-to-two digits of SIC Codes).

As presented in tables 3A and 3B, firms that repurchasedioeik for the first time
do so on average 5.5 to 5.6 years after the IPO (median of 4 yeighglt any noticeable
differences across the two samples. The non-repurchase fenosdar, on average, but have

the same median age. Finally, we document that 83.5% of those tramsaxtcurred within

-18 -



10 years following the IPO. We begin our matched sample asdbyscomparing some
descriptive statistics of the explanatory variables acrosghtiee sub-samples (a sample of
event firms relative to their matched control firms), repontedables 3C to 3F. These tables
show that there are significant differences between the sarhpigial repurchase firms and
both control samples. In table 3C we compare ex-ante descriptistictaln order to reduce
noise induced by year-to-year variations in many of the varialhese statistics are
calculations based on three year averages preceding thergjiimthase event (years -3 to -
1). In Table 3D we repeat the same analysis using ex-post valeasing that calculations
are based on three year averages subsequent to the initial repuevieat (years 0 to +2).
These time windows follow the work of Jagannatltral, (2000) and Jagannathan and
Stephens (2003). In table 3E, we compare ex-post values with ex-arége t@preview some
evolutionary trends with economic meaning. Finally, in table 3Fnaéyae the differences in
dividend characteristics between the two matched samples.

First, in relation to non-repurchase firms, initial repurchasasfinave significantly
higher operating cash flows, market-to-book ratios and profitability, both priodtafter the
initial repurchase transaction. Initial repurchases are alsie fma firms with lower leverage
and operating risk, on average, before and after the initial tegaecevent. There are no
major differences in terms of capital and other discretionapereses, retained earnings
(those variables have lower average values but higher or simeldian values), and earnings
per share and sales growth in relation to their non-repurchase.’pEerther, initial
repurchase firms present ex-ante higher cash balances, optionte@ncetirns and ex-post
higher non-operating income and retained earnings.

The ex-post versus ex-ante differences between the two contrgbsgfollow a
similar trend. In particular, both samples present increasevénage and decreases in cash
flow, market-to-book ratios, capital and other discretionary expenséss growth and
profitability. In addition, we notice that the non-repurchase firms amedalues remain lower
than their initial repurchase counterparts but in almost alllMasahe net effects indicate a
trend towards convergence. The only exceptions are leverage aradirgpeisk. In both
cases, the difference increases for non-repurchase firnfiactinthe stock returns for initial
repurchase firms actually decreases, while the opposite occurs for nothesgufirms.

Finally, in table 3F we see that there is almost no differemderms of dividend

characteristics of initial repurchase firms relative to non-repurcirase f

® As expected, the matched-pairs analysis tendsutralize the growth options impact on stock repases but
the same is not achieved for the operating rislabte.
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Our results suggest that initial repurchasers (in comparison with non‘raperirms)
seem to have similar financial characteristics to dividendatois (relative to matched
dividend postpone firms), as reported by Ketl@l, (2006) and Bulaet al., (2006), which is
an unanticipated result. In particular, Kafeal, (2006) and Bulaet al, (2006) report that
dividend initiators tend to have higher operating returns and caskegesard lower leverage
and operating risk. Bulaet al, (2006) also document no significant improvements in
profitability and growth. However, the only “different” result fouisdalso important: they
both find that dividend initiators have lower growth, whereas we findgmfisant changes
in growth. Of course these are only a few attributes, but this resedes worthwhile to
mention.

Overall, these results seem to support the free cash flow, #berity the risk
reduction signaling, and the (leverage induced) differential tes theoretical hypotheses
and both the leverage and cash flow distribution economic motivationglaireng initial
stock repurchases. We note, however, that the age and retarnety®aariables present
evidence that contradict the maturity hypothesis, which is meanihgfthuse these are
variables that are included specifically to measure the ingddde cycle effects. Also, we
find only slight support for the options hypothesis. The data does notraathie dividend
substitution hypothesis in relation to the role of non-operating cashs.fl Also, the
performance signaling hypothesis is mostly unsupported by the akoccurs with Bulagt
al., (2006) and Kaleet al, (2006) for dividend initiators and with Grullon and Michaely
(2002), Jagannathan and Stephens (2003), among others, for stock repurchakgsthie
consistently higher market-to-book ratios of initial repurchasesf(and the similar values
for previous stock returns) do not provide support for the undervaluation-smyraadd the
timing theoretical explanations of stock repurchases. Thus, thiéeneonfirm Stephens and
Weisbach (1998), Jagannathanal, (2000), among others, nor the main motivations for

repurchases by infrequent repurchasers, as documented by Jagannathaphaemnd §2603).

5.2. Multivariate Analysis

5.2.1. Introduction

Next, we examine the timing of initial repurchases alongma'ditife cycle by using

logistic and duration models in a comprehensive panel of 1,379 inipataleases made
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between 1980 and 2004. In the last chapter, we focused on cross-sectiostat log
regressions for multivariate comparisons between initial répsecfirms and two matched
samples of non-repurchase firms and secondary repurchasé fiitheugh the technique
of comparing initial repurchase firms with matched samples atlayv investigation of
whether initial repurchase firms have systematic differericam other firms with similar
attributes in terms of size and industry, other interesting findimag arise when analyzing
changes in the propensity for firms to start repurchasing stock as they gogndbtiontinue

through their life cycle and become more mature.
5.2.2. The Decision to Repurchase or to Postpone
5.2.2.1. Introduction

First, we examine the decision to repurchase or to postpone intoraatain insights
into our research question: to better understand the timing of tia repurchase decision.
In this analysis, we focus only on the sample of initial repseHirms that went public over
the 1980-2004 period and attempt to determine whether it is possibleéatdists some
observable criteria for the “repurchase or postpone” decision, cangidbat, in each year
since the IPO, firms made the decision as to whether to rega&r¢h that year or not. As in
Kale et al, (2006), the dependent variable, PROBINREP, for the logistressign used to
investigate this subject is constructed as follows. Those finatsritiated repurchases in the
year after the IPO (year 1) have one as a dependent vamabteeaothers have a value of 0.
Of these firms with O in the previous year, those that aralimépurchase firms in the
following year are assigned a value of 1 and the remaining withéformer ones leave the
sample for all subsequent periods. Then, this process is conducted tioe gkars under
investigation until the year 2004 is reached. If a firm is notn#@rali repurchase firm until
2004, we classify it as non-repurchaser in each year afi@0tsnd as an initial repurchaser
in 2004. Each firm has a value of one in the year it repurchassedtsfor the first time and
iIs a non-repurchase firm in all preceding years. Finally, amalimgpurchase firm does not
reappear in the sample after the year of initiation. This Sp&odon allows us to investigate

the decision to initiate a repurchase transaction or to postporteeisample for the logistic

® This timing analysis extends the cross-sectioegiassions in a natural way and has two advant&iyss, it
introduces the time dimension into the analysistyparing firms of the same age (since their IR&nce we
include all of a firm’'s observations from its IP@til the initial repurchase year. Second, it allavgsto test the
impact of industry and size that have not yet ta®alyzed in the matched sample approach.
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regression consists of 8,778 observations, in which 1,379 are initial hegascand 7,399 are
“postponer observations”. A positive coefficient in the estimatestiogegressions implies
that a higher value for the explanatory variable increaseskifighbod that the firm will
initiate repurchases this year, i.e., makes it more likelyttgafirm will repurchase this year,
and vice-versa. Thus, our “repurchase or postpone” analysis investigdtether this
particular year is the right time to repurchase stock for its¢ fime. The results from
estimating the logistic regressions are presented in panalisabgervations, dividend payers
and non-dividend payers), 2 (market-to-book quartiles), 3 (size qupsibes4 (four time
period windows) of Table 4A.

Overall, our results show that higher values for size and cashginerally increase
the probability that the firm will initiate stock repurchasetheathan postpone them in the
current year. In contrast, the postpone decision is more likelyrfos fivith higher leverage,
cash, current growth, retained earnings and stock returns and mamesoptie get mixed
evidence related to payout and dividend yield, underpricing, future growtlt, prerating
risk, non-operating income and earnings per share growth. Next,esenprtables with the
logistic regression results, we discuss them and present a rteonpaith current literature

on stock repurchases.

5.2.2.2. Performance Signaling Hypothesis

Our results do not support the operating profitability improvemeppothesis of
initial stock repurchases (as in Grullenhal, 2002). We find that firms with larger size and
operating cash flows and lower sales growth are significantise likely to repurchase than
to postpone, which does not support this hypothesis, in particular if weleosize as a
proxy for asymmetric information. One piece of supportive evidendbouglh non-
significant, is the negative sign of underpricing (also signifi¢ar non-dividend payers) and
profitability and the positive sign of earnings per share growdtth& contrary, we document
a negative relation between future growth and the decision to engiatk repurchases, but
only for dividend payers. Furthermore, we find very weak support ik mreduction
signaling, because the operating risk variable is predominantlyiveogihe same result
appears in Jagannathanal, 2000), although never significantly. Finally, we do not find any
important difference in results for the samples of differentketato-book and size quartiles

and for the different time periods in relation to performance signaling.
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5.2.2.3. Undervaluation Signaling Hypothesis

Our evidence for variables related to the undervaluation signajipgthresis offer
some support for this theoretical explanation of initial repurchaseg. We find that the
likelihood of initial repurchases increases with lower stodkrnst and market-to-book ratios
(although not statistically significant for the latter), in partar for the sub-sample of non-
dividend payers. This result is consistent with several studieshwddcument that stock
repurchases follow periods of low returns and are associatedhighly positive average
(abnormal) returns (Lie, 2000; Jagannattetnal, 2000; Grullon and Michaely, 2002).
However, this result is also at odds with the conclusion of the nthfzdies approach in
chapter 2, perhaps indicating that industry effects related ten#tiehing approach drive
those results (because we can not find any size effect isizbequartiles analysis). Also,
again if we consider size as a proxy for asymmetric infoonatthe evidence shows a
significant positive relation between size and initial repuretielinood, which goes against

any signaling hypothesis.

5.2.2.4. Free Cash Flow Hypothesis

Our evidence confirms the hypothesis that firms repurchasestoek for the first
time in response to potential agency costs induced by free caspridiems, as the crucial
variables related to this hypothesis (lower leverage, cuemedtfuture growth, and higher
cash flows) have statistical significance with the propearssidhese results are common in
the literature (e.g., Nohel and Tarhan, 1998; Kahle, 2002; Grullon artta®tyc 2004). We
note that this is true for both dividend and non-dividend payers, suggestindpehlatter
firms may wish to avoid equity agency costs by repurchasirigadsof paying dividends,
while the former ones do both to mitigate free cash flow prahl@inere is one exception to
the overall support of this hypothesis, however: the sign of the caglblears always
negative and significant, which is not a usual attribute of firmisstiiéer from free cash flow

problems.

5.2.2.5. Dividends Substitution Hypothesis

Our evidence allows us to conclude that the dividends substitution hypattlasesl

to the use of non-operating income is not confirmed. The coeffisargative most of the

-23-



time and without overall statistical significance, althougls ihegatively and statistically
significant for dividend payers, in two out of four market-to-book and sjzartiles.
Therefore, the motivation for distributing transitory cash flowsghs as non-operating
income, does not increase the likelihood of initial repurchases. Thimdmts the matched-
pairs results and other results of some empirical studies, such as Guayfand (2800) and
Jagannathaat al, (2000) and even reduce the likelihood in the case of dividend papers.
other two dimensions in which the substitution effect between dividends st
repurchases may occur (high growth and operating risk) also doncreiase the initial
repurchase likelihood. However, the samples of dividend payers and nomdipdgers
have some different attributes. In particular, the sample of divideyerparesents lower
future growth. Table 3D shows that only about 15% of these firmealee their dividends
(against 26,3% of dividend increases), which suggests that most diyidgers that start to
repurchase stock do not substitute cash dividends with stock repurdbased!, it seems
that initial repurchases do not substitute for but rather complenhgidends for the

distribution of surplus operating cash flows.

5.2.2.6. Differential Tax Rates Hypothesis

The differential tax rates hypothesis is only partially sugebtty our findings, in
particular the leverage motivation for tax reasons. On the cgntiae payout variable is
never statistically significant with the proper signs. Theseltsesre similar to those of the
matched-pairs analysis and from other empirical studies for s¢épckchases, such as those
of Jagannathaet al, (2000) and Dittmar (2000), which almost always conclude that leverage
is an important motivation for stock repurchases and that dividendedifig tax rates are, at

most, weak determinants of the stock repurchase behavior of firms.

5.2.2.7. Maturity Hypothesis

The evidence for the maturity hypothesis is, once again, mixed, &us logistic
regressions support the maturity hypothesis by documenting sartifpositive coefficients
on cash flow and negative coefficients on current growth. Thosesesalivery common in
the literature on stock repurchases (Jagannaghat, 2000; Grullon and Michaely, 2002,
etc). On the other hand, we find a negative relation betweeneadtaarnings and cash with

initial repurchasing activity. The particular result for ne¢al earnings casts doubt on the
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maturity hypothesis, as did the variable “age” in the matched-paalysis, because it is the
only variable that is there precisely to measure life cgfiects. We document, however, a
positive relation between retained earnings and the decisiorptochase, and a negative
relation between future growth and the decision to repurchase formtiviidg/ers. Therefore,
the maturity hypothesis is mostly supported only for initial repasehfirms which are also
dividend payers.

5.2.2.8. Timing Hypothesis

Our results clearly support the contention that firms attempini® the market when
they repurchase their stock for the first time becauseoeglfficients have the proper signs
predicted by the timing hypothesis (although the negative sigmeainderpricing variable is
not statistically significant). These results are spacsiljnificant for non-dividend payers,
suggesting that those firms choose to distribute cash flow byctegging stock in order to
take advantage of previous low stock returns and market-to-book.r&iimilar results are
common in the literature on stock repurchases, in particular pridceimanderperformance
(e.g., Stephens-Weisbach, 1998, Jagannathaal 2000) and lower market-to-book ratios
(e.g., Dittmar, 2000) but they contradict our matched-pairs findingse @gain, industry
effects related to the matching approach may have driven trmdesrsince we do not find

any size effect.

5.2.2.9. Options and Dilution Hypothesis

Our evidence clearly does not support the options and dilution hypothébisugh
both operating risk and earnings per share growth have some (nditangh coefficients
with the same signs predicted by this theory, the options varia@fficients are always
significant and negative (the opposite sign predicted by the optiondilatidn hypothesis).
This evidence is similar to that observed in the matched-pgr®ach for initial repurchase

firms that pay dividends.

5.2.2.10. Summary

The analysis in this section yields several interestingteedtirst, the free cash flow

theory, the undervaluation signaling, the timing hypothesis, the nyatuypothesis for
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dividend payers and the differential tax rates hypothesis ddiatgebt, are the five confirmed
hypothesized explanations. These results are common in the Igeratiinough not
consensual. For example, our results are consistent with somefioidihgs of Stephens and
Weisbach (1998), Dittmar (2000), Kahle (2002), Jagannathan and Stephens (2008, G
and Michaely (2004), among others, but they seem at odds to other stucleas $ama and
French (2001) and Lie (2005). In comparison with the previous univariatésresi our
matched-pairs results in chapter 2, we note that risk reductgmalisig is no longer
supported, while the undervaluation signaling and the timing hypothesishave empirical
support. The explanation for these results is twofold. On one hand, théedhatirs
approach used is based on firms with similar size and industtiiguées. However, our
evidence shows that size is always significant and may hawtean explaining initial
repurchases, especially in explaining the evidence relatedolonagative stock returns and
higher underpricing. Because of this, we add a size quartilessatyboth the matched-pairs
and repurchase-or-postpone analyses, by also splitting the séw@e®e quartiles in order
to check for differences across quartiles. However, we arglait@ find strong differences
across quartiles. On the other hand, in the repurchase-or-postpone attayspgerating risk
is measured by the change in return on assets instead of dtdedmtion of return on assets
used in the matched-pairs. This change may have driven the differeresults. To check
this possibility, as the calculation of (the moving average ofytiéuwedard deviation of return
on assets is no longer possible without the loss of thousands of olmser{atid hundreds of
firms), we recalculate the matched-pairs regressions Wwithhéw proxy for operating risk.
Again, the results are essentially the same.

Second, there is no supporting evidence for the role of initial repeshas a
financial instrument for operating performance signaling and sutisgjt cash dividends
These are common results, however, in the empirical literatuge, Lie and McConnell,
1998; Grullonet al, 2002). The same conclusions seem to apply to the maturity hypothesis
for initial repurchase firms which are not dividend payers, bectese firms have some
attributes of mature firms, such as lower current growth and hagperating cash flows, but
lower values for cash and retained earnings (the latter variglmcluded to measure firms’
maturity according to DeAngelet al, 2005). In addition, the option and dilution hypothesis
is strongly rejected, which is not consistent with common findingstfack repurchases in
general (e.g., Jolls, 1998; Kahle, 2002). All these results confirmétehed-pairs’ findings
of chapter 2.
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Third, the strong and significant positive impact of size in thangnof initial
repurchases is very interesting. If one considers size asxg far asymmetric information,
we could argue that this generic result provides some additional sdipptre rejection of
the three signaling related hypotheses and could partially iexgilea above mentioned
differences between the matched-pairs and repurchase-or-posipalyses. However, the
additional tests referred below did not confirm this.

Finally, the variables’ significance (or absence thereglmost never valid for all
market-to-book quartiles (only cash flow and size) and for the fow piemiods (only size),
but we can not find a pattern which could suggest that a particutawy tise(or is not) valid
for any time periods or market-to-book and size quatrtiles.

5.2.3. Hazard Models Analysis

5.2.3.1. Introduction

In this section we present the results of our duration analysieeaige at which the
firms in our sample choose to repurchase their own stock fdrgheéime. We used several
parametric models that assume known distributions for survival aagtdrazard functions:
Cox-Proportional Hazards, Exponential, Weibull and Gompertz distributsamprisingly (or
perhaps not), we found that the results are essentially the s#thmjgh the exponential
hazard models display some differences and present higher (\@aid$quare for all
regressions. Therefore, we choose to use the Cox-proportional hazardasntheebase-case
model because it gives higher values for the Chi-Squaretistéinsrelation to the other two
models with absolutely the same results) and it has the advasftagéng semi-parametric
with weaker assumptions (it assumes a parametric formhéoeffects of the explanatory

variables but it allows an unspecified form for the underlyingatthzfunction)’®

" The fact that the Cox Proportional Hazard Modetsinot assume any particular functional form isdrtant
but the main problem of Cox’s partial likelihood timed for the proportional hazard model is thathwime-
varying covariates, it requires the covariatesdostrictly exogeneous. Further, there are a nuraberays of
extending duration models to account for unobsdevdieterogeneity. The non-parametric approach ef th
Kaplan-Meyer estimator is largely immune to thekpem, but is also limited in how much informatioancbe
provided.

® Intuition may suggest that the longer a postpamsibn persists, the more likely it is that itlveihd within the
next year (positive duration dependence). Or it in@yhe opposite. It seems equally plausible thetdnger a
postpone decision has lasted, the more unlikelylitbe for a firm to initiate stock repurchasedatherefore,
the less likely it is that it will occur in the niexear. But as we are unsure whether the data eamdracterized
by positive or negative duration dependence, itagnterproductive to assume a distribution thawshone
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Simultaneously, to ensure robustness, we will also discuss the expbmadel, whenever it
presents (somewhat) different resdlts.

According to the Cox-proportional hazards model, different firms hawarta
functions proportional to one another and the ratio of hazard functions wittoWagiates

does not vary over time:

hi(t) = h(t:x) = ho(t)xexp(x‘P)

Where (t) is the hazard function for the firm i ang(t) is the baseline hazard rate

when all explanatory variables are ignot&d.

Therefore, we estimate a Cox Proportional Hazard Model to uaddrsthe
determinants of the timing of initial repurchases using a saof@ll firms that had an IPO in
1975 or later and that subsequently repurchase their own stock farstherfe. In the same
spirit as the repurchase-or-postpone decision analysis, the Cox moabhi@azard model that
we estimate includes all firm observations until and including ilimli repurchase. At any
given time, the set of firms that have not yet repurchaseddtueik comprise the hazard set
over which the likelihood of repurchase initiation is calculated. Inrameompare firms at
the same stage in their life cycle, the model converts caldmdarto the time since birth
(survival tim@, as in the previous section. This enables us to examine whie¢nerare any
significant changes that occur along the life cycle of thmen fihat culminate in initial
repurchase. The main benefit of hazard models over logistic regression mdhkatghey can
predict whether an event will occur and, at the same time, ékphitwodel the time it takes to
reach that outcome (Kaé al, 2006).

For reading convenience, in all the tables that follow we reptficients, rather
than hazard ratios (multiplicative or exponential coefficientg)abge, as our main interest is
in the direction of the effects rather than their magnitude, jp@bent the same information.
In the hazard model, a positive coefficient indicates that arease in the independent
variableassociated with this coefficient will leackteris paribusto a higher hazard, i.e. to an

increase in the probability of a firm’s decision to repurchasgotk for the first time (which

characteristic or the other over the entire ranigénge. The hazard function for the exponentiatriigition is

constant, those of the Weibull and Gompertz distiiins are monotonically increasing or decreasiggetiding
on the sign of the coefficient of duration deperweand the hazards. Which among these is likebhetthe best
in any application is uncertain.

® In this model, the hazard rate does not vary tiwee. This is a characteristic of a process thatf@mmemory.
The conditional probability of a failure event ingaven period of time is the same, regardless oérwthe
observation is made.

1% This model does not have a constant term becheseaiseline hazard is a firm-specific constant.
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also means it speeds upitial repurchases). In other words, a positive increase in the
independent variable shortens the time until the initial repurchhsereVerse holds true for a
negative coefficient. Thus, we investigate the impact of tbeifa identified by the existing
literature that help explain a firm’ choice of repurchasing,tloe hazard of the initial
repurchase transaction. The results from this analysis arde@éporfive panels of table 4B.
The estimated coefficients are reported in the first coland the resulting economic
significance of each dependent variable in the second column.

The results from the hazard model are similar to those obtaioedtfre repurchase-
or-postpone decision results. However, we find some differences, especially fag&weash
and sales growth (opposite signs with large statistical ggnife), but also for market-to-
book ratios, which are significant with a negative sign. Therefoeefivd similar results for
most variables. In other words, we find that higher values for fathatsimply a higher
probability of initial repurchase transactions in our earliersligiregression analysis also
lead necessarily to a shorter time to repurchase initiatigh, thwve exceptions referred to
below (four out of fifteen variables):

Overall, our results show that the initial repurchase hazardteatds to be higher for
larger firms, with higher debt ratios, cash balances, and saleshg and with lower market-
to-book ratios, options usage, retained earnings and stock returns. Hemeewifih these
attributes have a higher probability of initiating later. Howetles, results for the exponential
hazard model show that some other variables may impact the tohingial repurchases:
firms with higher earnings per share growth of sales and loweoperating income seem to
initiate stock repurchases sooner, while leverage is no longer staystigaificant.

Next, we present our evidence, discuss the results and compareithehrevprevious

results of our repurchase-or-postpone decision anafysis.
5.2.3.2. Performance Signaling Hypothesis

Our results do not fully support the operating profitability improvembgpothesis as

a theoretical explanation of the timing of initial stock repureba¥Ve find that larger size

1 Of course, when interpreting the results we presethis section, it is important to keep in mitigt firm’
characteristics evolve over time. For example, whenfindings show that size of the firm positivaljects the
hazard rate, it does not only mean that larger fiepsirchase their stock earlier. This could alsinberpreted

in dynamic terms, meaning that small firms repurehatck unfrequently, but as they grow larger, the
probability that they will repurchase their stocicrieases, conditional to the fact that these fihage not
repurchased their own stock before.

12 Note that there is no current literature abouttiténg of stock repurchases.
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(eventually firms with lower asymmetric information costg)eed up firms’ initial

repurchases, which does not support this hypothesis. Some supportive ecamesefrom

the significantly positive coefficient of current growth and, mpatticularly, from the

negative coefficient related to market-to-book ratio, which suggest firms may wish to
convey information to the market with the initial stock repurchékmvever, we have no
evidence that this potential signal is related to improvementash ffows or profitability.

Further, we document some support for risk reduction signalingplaiexng the timing of
initial repurchases for dividend payers only, which is unexpecteds $inec “stickiness” of
cash dividends should be sufficient for this signaling. Thereforecamelude that a firm’s
management may be signaling their stock mispricing.

Summarizing, the results from duration analysis are slightlyersapportive of the
performance signaling hypothesis than with those of previoussasgharticularly in view of
the significant negative sign of the market-to-book ratio. Bauinopinion we have, at most,
only weak supporting evidence for the performance signaling hypstiiédss overall result
is similar to Bernatzet al, 1997, Grulloret al, (2002), among others, for stock repurchases

in general.

5.2.3.3. Undervaluation Signaling Hypothesis

Our evidence on variables related with the undervaluation signalipgthgsis are
highly supportive of this initial repurchase timing explanation. \Wd that the time to initial
repurchases decreases with lower market-to-book ratios andrstaoks and higher size. Of
those results, only the last result is not consistent with @amaléng hypothesis, as long as we
consider size as a proxy for asymmetric information. The otleitseare strongly consistent
with several studies which document that stock repurchases follovdperf low returns and
that they are associated with highly positive average (abnorme@ilyns (Lie, 2000;
Jagannathaat al, 2000; Kahle, 2002; Grullon and Michaely, 2002).

5.2.3.4.Free Cash Flow Hypothesis

Our evidence does not confirm the hypothesis that firms chooseintivgy tto
repurchase their stock for the first time in response to potém#acash flow problems, since
the crucial relationship between explanatory variables tkladethis hypothesis and the

dependent variable (especially, lower leverage, future growth andrtigbk balances) is
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mixed. On one side, the positive and significant signs for levdratle the exception of the
exponential model) and sales growth do not support the free cash hijpathesis.
Furthermore, operating cash flows, future growth and earningshpee growth do not have
any significant effect on the timing of initial stock repusés In sum, only the positive sign
for cash balances favors the free cash flow hypothesis.

However, this weak and mixed support does not apply directly to theutwsasnples
of firms that differ in terms of dividend payments. The evidenc®mewhat supportive of
the free cash flow hypothesis for the sub-sample of dividend p&gerg presents lower
future growth and higher operating cash flows) but the oppositeedor the sub-sample of
non-dividend payers. This last result suggests that non-dividend patyens do not have
strong equity agency costs, or that they do not try to mitiie toy repurchasing stock or
paying dividends.

Finally, we note that this empirical evidence contradicts our pusviesults in both
the matched-pairs analysis (in chapter 2) and the repurchaestpone decision analyses,

both of which support the free cash flow theory.

5.2.3.5.Dividends Substitution Hypothesis

Our evidence allow us to conclude that the dividends substitution hygothkged to
the use of non-operating income is not confirmed because the mgffsconly significantly
positive for firms in the first size quartile. In addition, theefficient is actually significant
and negative in some regressions using the exponential distributiorefarbee distributing
transitory cash flows speeds the initial repurchase transactily for smaller firms, which
obviously does not agree with the results for the initial repurdiledinood of the matched-
pairs analysis and the findings of other empirical studies, suGuag and Harford (2000)
and Jagannathaet al, (2000) and Grullon and Michaely (2002) for stock repurchases in
general. The other two dimensions in which the substitution efféateba dividends and
stock repurchases may occur, high growth and operating risk, do reahampact on the
timing of initial repurchase occurrence. Finally, we do not confinen Fama and French
(2001) findings that stock repurchase firms tend to be smallezensince the coefficient of
size is always significantly positiVé. Hence, the results do not confirm the flexibility

motivation for initial repurchases and they also do not help us to conalaeier initial

13 Note that this result do not contradict them, esith
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repurchases either substitute or complement cash dividends for thieutiem of surplus
operating cash flows (as in Dittmar and Dittmar, 2002).

5.2.3.6.Differential Tax Rates Hypothesis

The differential tax rates hypothesis is clearly not supportedus findings. The
payout variable is either not statistically significant or dogishave the proper signs. On the
other hand, leverage coefficients have positive statistical signife, which contradicts the
leverage differential tax hypothesis and the leverage motivattus.|dtter result is different
from those of the matched-pairs analysis and from other em@tiadies of the likelihood of
stock repurchases, such as Jagannattaal, (2000) and Dittmar (2000), which almost
always conclude that leverage is an important motivation for seqmkrchases. The former
results support the claim that dividend differential tax ratesaareest, weak determinants of
the stock repurchase behavior of firms.

5.2.3.7.Maturity Hypothesis

The evidence for the maturity hypothesis is, once again, mixest, Bur hazard
regressions support the maturity hypothesis by documenting santifpositive coefficients
for cash and operating cash flows for all observations and negatiffecieaes on future
growth for dividend payers. However, we find a negative coeffidier retained earnings and
a positive coefficient for current growth for all observations. €hesults cast doubt on the
validity of the maturity hypothesis, especially the reswlated to retained earnings, which is
the only variable in the analysis used specifically to measure life effelets. However, there
is some support for the maturity hypothesis for the sub-samptisidénd payers and firms
in the larger size quartiles, which is an expected result ibelieve that dividend payers and
larger firms tend to be more mature. It also partially cordfitire findings of our logistic

regressions on the repurchase-or-postpone decision for dividend payers.
5.2.3.8.Timing Hypothesis

Our results show some evidence to support the idea that firmspattertime the
market when they choose the timing of initial repurchasinigigcbecause most coefficients

are statistically significant, with the proper signs predidigdhe timing hypothesis (stock
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returns and underpricing). Only leverage (in fact the weakerqteedrelation of the timing

theory) presents the opposite sign.

5.2.3.9.0ptions and Dilution Hypothesis

Again, we find evidence that contradicts the options and dilution hypotAdtsisugh
operating risk and earnings per share growth are not significaftiotents, the options
variable coefficients are always significant and negative, wisiche inverse of the result
predicted by the options and dilution hypothesis. This evidence supportprexious
empirical results with other models and the results of Jagamatith Stephens (2003) for

the less frequent repurchases.

5.2.3.10. Summary

The results in this section are very similar to those found inreparchase-or-
postpone logit analysis. This fact is usual on the literatutbvadend initiations (Kaleet al,
2006; Bularet al, 2006). However, although the results of both approaches are simhe, s
differences exist.

First, of the theories supported by the repurchase-or-postpone anahlsisthe
undervaluation signaling and the timing hypothesis are fully supportezbritrast, the free
cash flow theory (especially for non-dividend payers), the mugtinypothesis (again in
particular for non-dividend payers) and the differential tax rayg®thesis related to debt are
not confirmed by the hazard models. On the other hand, the negatifeceargr@ of market-
to-book ratios in the hazard models analysis slightly increasedughygort to the signaling
hypothesis as a whole. Furthermore, we find results consisteént the risk reduction
signaling hypothesis for the dividend-payers sub-sample.

Second, the dividends substitution hypothesis is again not supported. Hothever
analysis does not enable us to reject this theoretical hypgteesie we do not find growth
and risk attributes that are necessary to provide us withecleasults. In this context, we
should stress that the flexibility motivation for stock repurch&sakso not supported, nor do
we find support for the leverage increasing motivation of stock repurchases.

Third, the options and dilution hypothesis is again rejected as aanetipih for the

timing of initial stock repurchases. This confirms the matcheaialysis (in chapter 2)
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and our previous repurchase-or-postpone logit analysis, but contramhmtson findings for
stock repurchases in general (e.g., Jolls, 1998; Kahle, 2002).

Finally, we still have only mixed evidence in favor of the maturity hypathégicause
the timing of initial repurchase firms is not determined by samaéurity attributes, such as
lower growth and operating risk, and higher values for retainednga (a special variable
included to measure firms’ maturity according to DeAngeloal, 2005). However, the
positive and significant coefficients for the cash variable @lbrobservations) and growth

variable (for dividend payers) provides some support for this hypothesis.

5.3. Robustness Checks

To assess the robustness of our results and to analyze the ctoryadisults of the
two approaches used, we repeated calculations using different égpfamariables and
model specifications. However, our conclusions are mostly unaffdotg@articular, we used
the same specification for the duration analysis as Betlah, (2006), in which we used the
matched-pairs data for initial and non-repurchase firms (only 1980a&®2-®bservations,
explanatory variables measured by three year averages daodingcex-post changes in
variables) but, once again, the results were almost the sanme @&srtventional duration
analysis. The new empirical evidence came from ex-post changesriables, which
presented evidence in support of the performance signalinghegmtand the excess cash
distribution motivation, and against the free cash flow and matuypyptheses (in particular
the significant negative changes in cash and positive changes italphtyi, growth and
operating risk). In this context, the conclusions related to the expaineatard model were

more limited, since it only supported the excess cash distribution motivation.

6. Conclusions

In this paper, we investigate the timing of initial stock repase transactions by
studying the validity of the motivations and theoretical explanatimmsmonly used in the
literature to explain stock repurchases. We used two distinct approackesv&iemployed a
panel adjusted logistic approach to analyze the postpone-or-repudgdwsien. Second, we

used the natural approach to study the timing of decisions: theotu@tihazard models
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approach. In our study, both approaches present similar evidence, althodgtd weme
differences. In studying a research question similar to owatg & al, (2006) and Bulaet
al., (2006) apply a similar empirical methodology to analyze dividendiiaitis, but the
results of both approaches are almost the same. In our paper, thealuat®n signaling and
the timing hypotheses are the only two fully supported by both erapmpproaches, thus
confirming the results of Jagannathan and Stephens (2003) for lessnfregerchasing
firms and Stephens and Weisbach (1998), Jagannathalh (2000) and Kahle (2002) for
stock repurchase firms. Also, the dividends substitution and options and dilypotheses
are not supported by both approaches. The latter result is not comntiom literature on
stock repurchases in general (e.g., Jolls, 1998; Kahle, 2002). Ttase some consistency,
as both approaches give slight support for the risk reduction signélee cash flow and
maturity hypotheses for dividend payers. But for the performancalsigrand leverage tax
rate differential hypotheses the two approaches give differsualtseWe note that all hazard
models employed have consistent results and the same occurs fogidte regressions
using panel and non-panel regression techniques. In relation to our unikesidts, we find
that in relation to non-repurchase firms, initial repurchase finage significantly higher
operating cash flows, market-to-book ratios and profitability, both priand after the initial
repurchase transaction. Initial repurchases are also madentsyiith lower leverage and
operating risk, on average, before and after the initial repurobaeat. Further, initial
repurchase firms present ex-ante higher cash balances, optionsancetirns and ex-post
higher non-operating income and retained earnings. We confirm et ts almost no
differences between the dividend behavior of initial repurchase fretegtive to non-
repurchase firms. Our results also suggest that initial repsecfirms (in comparison with
non-repurchase firms) seem to have financial characteristigkarsto those of dividend
initiators (relative to matched dividend postpone firms), as repoytéale et al, (2006) and
Bulanet al, (2006), which is an unexpected result, because most empiricduligefiad that

dividends tend to be “sticky”, whereas the same is not true for stock repurchases.
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Table 1: Predicted Relations of Independent Variables ith the Timing of Initial Stock
Repurchases (Hazard rates or increase likelihood of conducting an irat repurchase earlier)

Variables Perfor Under- Free | Dividends | Differential | Maturity |Timing |Options
-mance | valuation | Cash | Substitution | Tax Rates and

Signaling | Signaling | Flow Dilution

SIZE - - -

PAYOUT - -

LEVERAGE + - -

CASH - -=

CASHFLOW - - -=

UNDERP - - -

GROWTH + + + +=

PROFIT - —

OPRISK + + T T = +

OPTIONS +=

NONOPINC +

EPSGRW +

SALESGRW + + +=

RETEARN —-=

STOCKRET - -

Signs: Positive relation (+); Negative relation; () positive relation (— =); no negative relat{erF).

RO: sample of non-repurchase firms; R2: sampleobésdary-repurchase firms.

Note: Predicted relations take into consideratiba hypothesis development in section 3.1. and Isiyes
consistent with the differential strength expecfed initial repurchase firms and their matched deuparts.
Therefore, they may include different signs frorméentionally predicted relations in order to acdoian the
overall research question related to the uniqueoksstial repurchases. For example, the predicfmr the free
cash flow theory and maturity hypothesis is thaltmay apply to stock repurchases as a whole hubrinitial
repurchases. Thus the signs are the opposite frermanventional application of this theory.
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Table 2: Definition and Measurement of Variables
List of variables used with definition and Compustat code. Datfirins’ characteristics are obtained
from the Compustat database.

Variables Definition Compustat #

PROBINREP 1 if the observation is an initial rephase Dummy variable
firm and O otherwise

AGE Years since first stock market price
SIZE Natural log of the book value of assets In(#6)
PAYOUT Dividend payout ratio #21/#18
LEVERAGE Book value of total debt (#9+#44)/#6
CASH Cash balances #1/(#6-#1)
CASHFLOW Operating cash flow (#110+#308)/#6
UNDERP Equity market-to-book ratio (#24*#25)/#60
GROWTH Capex advertising and R&D (#128+#A45+#46)/#6
PROFIT Return on assets #18/#6
OPRISK Operating risk (#18t-#18t-1/#18t-1)
OPTIONS Stock reserved for stock options #215/#6
NONOPINC Non operating income #61/#6
EPSGRW Earnings per share growth #58(t/t-1)-1
SALESGRW Sales growth #12(t/t-1)-1
RETEARN Total retained earnings #36/#6
STOCKRET Stock return (#24*#25)(t/t-1)-1

Table 3A: Length of Time Between IPO and Initial Repurchases (iyears)

Matched Pairs-AnaIysis Mean Median Standard
deviation
Sub-sample of 630 Initial Repurchase Firms 5.6 4.0 4.4
Total ample of 1,379 Initial Repurchase Firms 5.5 4.0 4.3

Table 3B: Ag_;e of Sample Firms (in years)

Matched Pairs Analysis Mean Median Standard
deviation

Initial Repurchase Firms 5.5 4.3

Non-Repurchase Firms 7.1 4.0 8.3
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Table 3C: Ex-Ante Descriptive Statistics for Evenfirms and Non-Repurchase Firms

Summary descriptive statistics for event firms (Bl for non-repurchase matched-pairs control fifR®). Ex-
ante means that calculations are based on threeayeeages preceding the initial repurchase ewearé -3 to -
1). A t-test on differences in means is perfornmdAAYOUT and OPTIONS. A non-parametric Mann/Whitne
ranksum test on differences in medians betweerettves samples of firms is conducted for all othariables.
The sign *** denotes significance at 1%-level, Tdicates significance at 5%-level and * denotesifiance
at 10%-level. See Table 2 for variable definitiamsl appendix 1 for detalils.

Variables Event Firms (R1) No Repurchases Firms (RO  Difference
Mean St. Dev.  Median Mean St. Dev.  Median
SIZE 5.230 1.184 4.941 5.150 1.258 4.944
PAYOUT 0.121 0.648 0.000 0.069 1.387 0.000
LEVERAGE 0.172 0.179 0.124 0.222 0.238 0.148 ok
CASH 0.417 0.677 0.167 0.482 1.174 0.124 *
CASH FLOW 0.097 0.102 0.100 0.054 0.158 0.071 ok
UNDERP 3.502 4.421 2.498 3.413 6.268 2.054 ok
GROWTH 0.133 0.096 0.115 0.154 0.146 0.120
PROFIT 0.052 0.137 0.064 0.000 0.222 0.040 ok
OPRISK 0.066 0.108 0.035 0.101 0.220 0.039 *
OPTIONS 0.042 0.069 0.007 0.041 0.077 0.000 ook
NONOPINC 0.012 0.028 0.009 0.011 0.019 0.008
EPSGRW -0.125 7.426 0.010 0.183 9.160 0.023
SALESGRW 0.663 7.338 0.251 0.964 3.787 0.264
RETEARN 0.317 2.348 0.338 0.831 1.536 0.292
STOCKRET 0.681 4.284 0.182 0.426 1.470 0.043 il

Table 3D: Ex-Post Descriptive Statistics for EvenFirms and Non-Repurchase Firms

Summary descriptive statistics for event firms (Rajl for no-repurchases matched-pairs control f{(iR@y. Ex-
post means that calculations are based on thraeayesages subsequent to the initial repurchaset éyears 0
to +2). A t-test on differences in means is perfedmfor PAYOUT and OPTIONS A non-parametric
Mann/Whitney ranksum test on differences in mediaetsveen these two samples of firms is conductedlfo
other variables. The sign *** denotes significarate1%-level, ** indicates significance at 5%-levaahd *
denotes significance at 10%-level. See Table 2doable definitions and appendix 1 for details.

Variables Event Firms (R1) No Repurchases Firms (RO  Difference
Mean St. Dev. Median Mean St. Dev. Median
SIZE 5.866 1.057 5.617 5.830 1.080 5.622
PAYOUT 0.127 0.672 0.000 0.067 1.420 0.000
LEVERAGE 0.181 0.172 0.144 0.248 0.270 0.177 ok
CASH 0.330 0.522 0.121 0.380 0.938 0.106
CASH FLOW 0.096 0.074 0.092 0.061 0.148 0.070 ok
UNDERP 2.749 2.358 2.137 2.750 3.639 1.890 ok
GROWTH 0.122 0.086 0.108 0.129 0.109 0.102
PROFIT 0.033 0.109 0.047 -0.034 0.269 0.028 ok
OPRISK 0.066 0.113 0.035 0.122 0.284 0.046 ok
OPTIONS 0.022 0.044 0.000 0.021 0.051 0.000
NONOPINC 0.011 0.015 0.008 0.008 0.033 0.006 i
EPSGRW -0.231 1.273 -0.007 -1.034 12.89 0.000
SALESGRW 0.137 0.841 0.080 0.123 0.312 0.075
RETEARN 0.449 5.351 0.397 0.552 2.390 0.303 ok
STOCKRET 0.203 0.561 0.101 0.240 0.738 0.091
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Table 3E: Ex-Post Versus Ex-Ante Medians for EvenFirms and Non-Repurchase Firms
In this table, we calculate medians for event fi(iR&) and for non-repurchase matched-pairs cofitrok (RO)
for all variables except for PAYOUT and OPTIONSwhich we calculate means. Ex-ante means thathlaria
calculations are based on three-year averagesdingcthe initial repurchase event (years -3 to BX-post
means that calculations are based on three-yeaage& subsequent to the initial repurchase eveatrgy0 to
+2). A t-test on differences in means is performied PAYOUT and OPTIONS. A non-parametric
Mann/Whitney ranksum test on differences in mediaetsveen these two samples of firms is conductedlfo
other variables. The sign *** denotes significarate1%-level, ** indicates significance at 5%-levaahd *
denotes significance at 10%-level. See Table 2dolble definitions and appendix 1 for details.

Variables Event Firms (R1) No Repurchases Firms (RO
Ex-Ante Ex-Post Difference Ex-Ante Ex-Post Diffece
SIZE 4,941 5.617 0.676%** 4.944 5.622 0.678**
PAYOUT 0.121 0.127 0.006 0.069 0.067 -0.002
LEVERAGE 0.124 0.144 0.020 0.148 0.177 0.029
CASH 0.167 0.121 -0.056** 0.124 0.106 -0.018
CASH FLOW 0.100 0.092 -0.008 0.071 0.070 -0.001
UNDERP 2.498 2.137 -0.361*** 2.054 1.890 -0.164
GROWTH 0.115 0.108 -0.007* 0.120 0.102 -0.018***
PROFIT 0.064 0.047 -0.017%*= 0.040 0.028 -0.012%**
OPRISK 0.035 0.035 0.000 0.039 0.046 0.007*
OPTIONS 0.042 0.022 -0.020*** 0.041 0.021 -0.020%**
NONOPINC 0.009 0.008 -0.001 0.008 0.006 -0.002***
EPSGRW 0.010 -0.007 -0.017 0.023 0.000 -0.023***
SALESGRW 0.251 0.080 -0.171%*= 0.264 0.075 -0.179**
RETEARN 0.338 0.397 0.059 0.292 0.303 0.011
STOCKRET 0.182 0.101 -0.081*** 0.043 0.091 0.048

Table 3F: Dividend Characteristics of Event Firms ad Non-Repurchase Firms
Summary dividend characteristics for event firm&)(Bnd matched-pairs control firms (R0). See textktails.

Panel 1: Ex-Ante Cash and Ex-post Dividends Charaetistics

Initial Repurchase Firms (R1) Non-Repurchase FirmgRO0)
Ex-ante Ex-post Change Ex-ante Ex-post Change
No Cash Dividends 463 472 9 443 471 28
(73.5%) (74.9%) (1.4%) (70.3%) (74.8%) (4.5%)
Paositive Cash Dividends 167 158 -9 187 159 -28
(26.5%) (25.1%) (-1.4%) (29.7%) (25.2%) (-4.5%)

Panel 2: Changes in Cash Dividends

Initial Repurchase Firms (R1) Non-Repurchase FirmgR0)
n=1247 n =630 n=782 n =630
Increases 328 144 181 139
(26.3%) (22.9%) (23.1%) (22.1%)
No Changes 728 392 483 399
(58.4%) (62.2%) (61.8%) (63.3%)
Decreases 191 94 118 92
(15.3%) (14.9%) (15.1%) (14.6%)
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Table 4A: Logistic Regressions — Panel 1: All Obseations and Dividend Payers and Non-Payers

This table presents coefficient estimates fromdtgiregressions explaining the decision to repasehor to
postpone using a sample of initial repurchase fi@efinitions of the variables employed here arevigted in
table 2 and in appendix 1 with details.

Variables All Observations Dividend Samples
Payers Non-Payers

Coefficient p-value Coefficient  p-value Coefficient p-value
SIZE 7.275 0.000*** 12.06 0.000*** 6.611 0.000***
PAYOUT 0.175 0.701 0.012 0.803
LEVERAGE -4.950 0.000*** -5.454 0.022** -4.757 0.00*
CASH -0.788 0.004*+* -4.3941 0.000*** -0.555 0.03%*
CASH FLOW 3.943 0.000*** 8.889 0.002*+* 3.361 0.099
UNDERP -0.006 0.272 0.018 0.584 -0.059 0.000***
GROWTH -1.2543 0.233 -5.598 0.061* -0.193 0.868
PROFIT -1.072 0.166 -4.120 0.246 -0.495 0.555
OPRISK 0.007 0.853 0.015 0.265 -0.008 0.838
OPTIONS -11.39 0.000*** -10.24 0.050** -11.54 0.069
NONOPINC -3.907 0.331 -9.900 0.031** 2.929 0.637
EPSGRW 0.004 0.188 0.004 0.674 0.002 0.542
SALESGRW -0.111 0.000*** -2.068 0.001*** -0.122 @o***
RETEARN -0.120 0.005*** 0.517 0.023* -0.202 0.001*
STOCKRET -0.277 0.000*** -0.506 0.048*+* -0.188 @o***
McFadden R2 57.67% 60.64% 58.06%

Table 4A: Logistic Regressions — Panel 2: Market-t®ook Quatrtiles

This table presents coefficient estimates fromdtgiregressions explaining the decision to repasehor to
postpone using a sample of initial repurchase fif@efinitions of the variables employed here arevigted in
table 2 and in appendix 1 with details.

Variables M-B Quartile 1 M-B Quatrtile 2 M-B Quartile 3 M-B Qu artile 4
Coeff  p-value Coeff p-value  Coeff p-value Coeff  palue
SIZE 6.064 0.000"** 9.919 0.000** 12.22 0.000*** .714  0.000***
PAYOUT 0.018 0.744 0.089 0.628 -0.297 0.374 -0.8540.448
LEVERAGE -4.643 0.001**=* -10.51 0.000*** -12.06 QO0*** -2.828 0.160
CASH -0.735 0.296 -2.493 0.001** -1.807 0.022** .485 0.239
CASH FLOW 5.580 0.002*** 6.048 0.004*** 6.326 0.086F 3.665 0.038*
UNDERP -0.076 0.143 0.066 0.164 -0.235 0.068* -0.00 0.537
GROWTH 0.892 0.638 3.031 0.213 1.588 0.628 -5.093.04
PROFIT 3.966  0.049** -1.944 0.046** -8.644 0.000***-1.007 0.518
OPRISK 0.005 0.373 0.027  0.047**  0.023 0.610 -0.0100.566
OPTIONS -11.30 0.001**+* -10.13 0.024** -11.40 0.030 -13.92 0.055*
NONOPINC -20.79  0.005*+* -32.97  0.021** -2.924 030 15.68 0.168
EPSGRW 0.001 0.705 -0.033  0.023*  -0.016 0.645 00.0 0.623
SALESGRW -0.989 0.004*=* -3.674 0.000*** -1.032 @O** -0.123 0.001***
RETEARN -0.474 0.084 -0.009 0.616 -1.434 0.016* .182  0.025*
STOCKRET -0.310 0.021** -0.271 0.095*  -0.013 0.931 -0.238  0.043**
McFadden R2 44.68% 69.78% 74.28% 67.22%
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Table 4A: Logistic Regressions — Panel 3: Size Qudes

This table presents coefficient estimates fromdtigiregressions explaining the decision to repasetor to
postpone using a sample of initial repurchase filb&finitions of the variables employed here amvjated in
table 2 and in appendix 1 with details.

Variables SIZE Quartile 1 SIZE Quartile 2 SIZE Quartile 3 SIZE Quartile 4
Coeff p-value Coeff p-value Coeff p-value Coeff palue
SIZE 20.61 0.000*** 9.919 0.000*** 6.828 0.000*** .834 0.000***
PAYOUT 1.586  0.020*  0.089 0.628 0.380 0.481 0.014 0.761
LEVERAGE -4.595 0.181 -10.51 0.000**+* -10.01 0.000* -1.225 0.433
CASH -2.171  0.013*  -2.493 0.001** -0.248 0.449 .620 0.019*
CASH FLOW 5.389 0.065* 6.048 0.004**  0.691 0.637 .357  0.000***
UNDERP -0.244  0.000***  0.066 0.164 -0.253  0.000*** 0.004 0.979
GROWTH -1.669 0.691 3.031 0.213 -0.914 0.730 -2.1160.402
PROFIT -9.248 0.001** -1.944  0.046**  1.849 0.311 .037 0.119
OPRISK -0.056 0.113 0.027  0.047*  -0.004 0.831 @.00 0.351
OPTIONS -13.21  0.042* -10.13 0.024* -16.61 0.062* -18.07 0.002***
NONOPINC 42.87 0.071*  -32.97 0.021** -13.91 0.057* -4.706 0.255
EPSGRW 0.006 0.759 -0.033  0.023**  0.034 0.155 0.0020.702
SALESGRW -0.270  0.000*** -3.674 0.000*** -3.433 @O*** -1.157 0.001***
RETEARN -1.385 0.000*** -0.009 0.616 -0.173  0.033** -0.257 0.152
STOCKRET 0.056 0.756 -0.271 0.095*  -0.167 0.362 210. 0.091*
McFadden R2 87.19% 69.78% 62.06% 46.43%

Table 4A: Logistic Regressions — Panel 4: Four TimBeriod Windows

This table presents coefficient estimates fromdbgiregressions explaining the decision to repasetor to
postpone using a sample of initial repurchase filb&finitions of the variables employed here amvjated in
table 2 and in appendix 1 with details.

Variables 1982-87 1988-92 1993-97 1998-04
Coeff p-value Coeff p-value Coeff  p-value Coeff  palue
SIZE 6.143 0.077* 11.40 0.000**+* 10.55 0.000*** %@ 0.000***
PAYOUT -2.927 0.126 0.746 0.315 0.007 0.851 0.068 .62B
LEVERAGE -7.273 0.116 -6.192 0.098* -6.700 0.001***-4.463  0.000***
CASH -2.405 0.180 -1.839 0.177 -3.836  0.000*** @B4 0.075*
CASH FLOW 11.02  0.077*  4.517 0.230 7.900 0.001** .10  0.000***
UNDERP -0.213 0.470 0.039 0.589 0.019 0.770 -0.0050.338
GROWTH -1.461 0.602 2.136 0.659 -0.021 0.993 -2.1130.146
PROFIT -17.09 0.065 -4.400 0.381 2.647 0.377 0.1350.885
OPRISK 0.115 0.217 0.033 0.193 -0.011 0.257 0.008 .23D
OPTIONS 1588 0.078* 14.18 0.169 -15.70  0.000*** 0.A7 0.989
NONOPINC 2.957 0.779 2.715 0.886 -1.275 0.926 B3.11 0.458
EPSGRW 0.406  0.088* -0.206 0.377 -0.004 0.762 0.0080.074*
SALESGRW 0.745 0.485 -3.393  0.000*** -2.003 0.001** -0.106 0.000***
RETEARN 4.977 0.123 -0.559 0.424 -0.779 0.873 $.110.010*
STOCKRET -0.729 0.228 -0.343 0.338 -0.256 0.217 238. 0.000***
McFadden R2 92.71% 66.66% 72.19% 54.77%
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Table 4B: Several Probability Distribution Hazard Models — Panel 1: All Observations

This table presents the signs of the coefficietitretes from several parametric Hazard Models &edsemi-parametric
Cox-Proportional Hazard Models explaining the tighndimension of the initial repurchase decisionngsa sample of initial
repurchase firms. Definitions of the variables evgpt here are provided in table 2 and in appendiki details.

Variables Cox Proportional Exponential Gompertz Weihull
S I Z E + * k% + **% + *kk + * k%
PAYOUT - - - -
LEVERAGE + * + + o + o
CAS H + * k% + **k% + *kk + * k%
CASH FLOW + *% + *kk + *% + *%
UNDERP _ *kk _ *kk _ *kKk _ *kKk
GROWTH - - - -
PROFIT + + + +
OPRISK + + + +
OPTIONS _ *kk _ *kk _ *kk _ *kk
NONOPINC - - *x - -
EPSGRW + + * + +
SALESG RW + *k%k + *% + *k% + *k%
RETEARN _ *kk _ *kk _ *kk _ *kk
STOCKRET _ *kKk _ *kk _ *kk _ *kk
Wald Chi2 268,6 365,7 228,6 2422

Table 4B: Hazard Models — Panel 2: All Observationsind Dividend Payers and Non-Payers

The following tables present the coefficient estissaand p-values from the semi-parametric Cox-Rtmgmal Hazard Model
explaining the timing dimension of the initial rephase decision, using a sample of initial repusefdms. Definitions of
the variables employed here are provided in talded®in appendix 1 with details.

Variables All Observations Dividend Samples
Payers Non-Payers

Coefficient p-value Coefficient p-value Coefficient p-value
SIZE 0.092 0.000*** 0.061 0.028** 0.191 0.000***
PAYOUT -0.005 0.616 0.012 0.414 0.136 0.396
LEVERAGE 0.268 0.066* 0.360 0.376 0.134 0.000***
CASH 0.154 0.000*** -0.425 0.201 0.449 0.172
CASH FLOW 0.625 0.038 1.947 0.028** 0.625 0.038
UNDERP -0.006 0.001x+* -0.005 0.094* -0.008 0.00%1**
GROWTH -0.231 0.435 -1.807 0.030** -0.166 0.596
PROFIT 0.417 0.148 0.957 0.360 0.618 0.052*
OPRISK 0.002 0.468 0.008 0.000*** -0.008 0.848
OPTIONS -6.023 0.000*** -2.413 0.076* -6.348 0.069*
NONOPINC -2.199 0.102 -1.564 0.558 -1.072 0.494
EPSGRW 0.003 0.387 0.000 0.994 0.000 0.966
SALESGRW 0.007 0.001*** -0.026 0.890 0.007 0.001***
RETEARN -0.047 0.000*** -0.174 0.032** -0.046 0.001
STOCKRET -0.165 0.008*** -0.017 0.940 -0.201 0.000*
Wald Chi2 268.6 90.3 311.6
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Table 4B: Hazard Models — Panel 3: Market-to-Book Qartiles
The following tables present the coefficient estisaand p-values from the semi-parametric Cox-Rtmpaal
Hazard Model explaining the timing dimension of tinétial repurchase decision, using a sample ofiahi

repurchase firms. Definitions of the variables ewypl here are provided in table 2 and in appendixth
details.

Variables M-B Quartile 1 M-B Quartile 2 M-B Quartile 3 M-B Qu artile 4
Coeff  p-value Coeff p-value Coeff p-value Coeff palue
SIZE 0.141  0.000*** 0.077 0.006*** 0.143 0.000*** .035 0.249
PAYOUT 0.000 0.975 0.033 0.685 -0.041 0.437 -0.1430.207
LEVERAGE 0.311 0.171 0.719  0.028** -0.238 0.578 6838 0.073*
CASH -0.238 0.492 0.042 0.531 0.201  0.022**  0.202.00@***
CASH FLOW 0.353 0.677 0.309 0.583 0.567 0.379 1.07D.043**
UNDERP -0.035 0.000*** -0.229 0.002*** -0.066 0.139 -0.002 0.186
GROWTH 0.242 0.659 -0.013 0.984 -1.023 0.080 -0.9820.104
PROFIT 2.391 0.001*** 0.345 0.577 0.223 0.744 -048 0.192
OPRISK 0.002 0.692 -0.001 0.786 0.020 0.070* -0.0120.367
OPTIONS -2.737 0.026** -5.802 0.000*** -5530 0.0800 -10.45 0.000***
NONOPINC -1.523 0.599 1.308 0.603 -6.527  0.000***0.967 0.741
EPSGRW 0.000 0.385 0.014 0.080* -0.020 0.800 0.0040.668
SALESGRW 0.001 0.940 0.003 0.311 0.088  0.012**  (0.020.000***
RETEARN -0.186 0.000*** -0.129 0.073* 0.011 0.884 0.011 0.059*
STOCKRET -0.348 0.001*** -0.013 0.896 -0.238 0.065* -0.187  0.011*
Wald Chi2 81.18 112.46 113.90 344.54

Table 4B: Hazard Models — Panel 4: Size Quartiles
The following tables present the coefficient estesaand p-values from the semi-parametric Cox-Rtmpal
Hazard Model explaining the timing dimension of tinétial repurchase decision, using a sample ofiahi

repurchase firms. Definitions of the variables ewypl here are provided in table 2 and in appendixth
details.

Variables Size Quartile 1 Size Quartile 2 Size Quartile 3 SizQuartile 4
Coeff  p-value Coeff p-value Coeff p-value Coeff palue
SIZE 1.506 0.000*** 1593 0.000**+* 1.178 0.000** .059 0.120
PAYOUT -0.367 0.064* -0.117 0.165 0.271 0.168 0.037 0.332
LEVERAGE -1.057 0.012** -0.426 0.200 0.276 0.361 48 0.053*
CASH 0.081 0.230 -0.142 0.297 0.047 0.511 -0.342 174.
CASH FLOW 1.361 0.068* 0.830 0.278 0.559 0.359 3.040.002***
UNDERP 0.029 0.001** 0.014 0.357 -0.084 0.000** 0.005  0.033**
GROWTH 0.751 0.167 0.249 0.645 -0.89 0.135 -2.426.03%+*
PROFIT -1.069  0.042**  -0.043 0.929 -0.234 0.609 789 0.175
OPRISK -0.002 0.629 0.007  0004**  -0.000 0.987 ®00 0.316
OPTIONS -1.568 0.065* -2.385 0015  -3.706 0.002***-6.877  0.000***
NONOPINC 8.154  0.018** 2.176 0.636 0.435 0.860 54.1 0.012**
EPSGRW 0.008 0.813 -0.009 0.066* 0.031 0.008*= 0em 0.586
SALESGRW 0.012 0.000*** -0.164 0.288 -0.275 0.148 0.047 0.893
RETEARN -0.017 0.555 -0.014 0.568 -0.098 0.000***0.061 0.060*
STOCKRET -0.085 0.015* -0.296 0.007** -0.386 O0@MO* -0.025 0.716
Wald Chi2 229.83 370.93 398.74 89.24
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Table 4B: Hazard Models — Panel 5: Four Time PerioWindows
The following tables present the coefficient estiesaand p-values from the semi-parametric Cox-Rtapal
Hazard Model explaining the timing dimension of tinétial repurchase decision, using a sample ofiahi
repurchase firms. Definitions of the variables ewypl here are provided in table 2 and in appendixth

details.
Variables 1980-87 1988-92 1993-97 1998-2004
Coeff  p-value Coeff p-value Coeff p-value Coeff palue
SIZE 0.209 0.083* 0.328 0.000*** 0.206 0.000*** @B  0.020*
PAYOUT 0.056 0.730 0.242 0.153 -0.003 0.812 -0.0940.075*
LEVERAGE 1.003 0.077* 1.315 0.002**  0.550 0.172  .106 0.610
CASH -0.542 0.062* 0.056 0.837 0.294  0.000***  0.1590.000***
CASH FLOW 5.748 0.009*** -2.211 0.129 1.843 0.007** 0.372 0.352
UNDERP -0.066 0.318 -0.104 0.620 0.009 0.027** 8.0 0.002***
GROWTH -2.046  0.037**  1.541 0.155 -0.899 0.094* 368 0.419
PROFIT -5.923  0.033** 4.288  0.025**  0.258 0.761 IO 0.904
OPRISK 0.041 0.658 -0.007 0.470 0.004 0.032**  0.001 0.765
OPTIONS 3.009 0.151 1.280 0.476 -9.793 0.000*** 655 0.000***
NONOPINC -0.988 0.877 -13.33  0.084*  -16.66 0.000***2.227 0.206
EPSGRW -0.023 0.383 -0.029 0.055* 0.001 0.832 0.00D.011**
SALESGRW 0.055 0.126 -0.431 0.151 0.070 0.001*** 011  0.005***
RETEARN -0.055 0.681 -0.311  0.037** -0.168 0.013**-0.050 0.001***
STOCKRET 0.039 0.016*  -0.044 0.652 -0.124  0.089* 0.245 0.000***
Wald Chi2 70.04 77.19 216.00 159.34

- 49 -



Appendix 1

In this study, we use the following variables:

- SIZE (measured as in Dittmar, 2000);

In the matched-pairs approach, we control for size and industryg the other empirical tests
we use size as a proxy for information asymmetry (Vermad@81; Dittmar, 2000), because
large firms are believed to have less uncertainty regardingef cash flows and, therefore, to

have a lower level of information asymmetry.

- PAYOUT (measured as in Dittmar, 2000; Grullon and Michaely, 2002);

We include PAYOUT variable in the analysis because another comxptanation for stock
repurchases is that firms repurchase stock as a substitutastordividends because stock
repurchases are associated with a lower tax burden for stoclhdgtdgrital gains versus

ordinary income) and increased financial flexibility.

- LEVERAGE (as measured in Bagwell and Shoven, 1989; Grullon and Michaely, 2002);

We use LEVERAGE to account for the effect of current finanagk and flexibility in
explaining stock repurchases. Presumably, if stock repurchasimgydne below their optimal
capital structure, then the increase in leverage associatedsisitk repurchases should

increase firm value for reasons related to tax, agency and signalingeratisins.

- CASH (as measured in Opler et al., 1999; Dittmar, 2000; Grullon and Michaely, 2002);

We include CASH to test whether firms engage in initial Istoepurchases to distribute
excess cash in response to agency, signaling or maturity cotisiderén addition, CASH is

used to check the possibility of dividend substitution by initial stock repurchases.

- CASHFLOW (as measured in Jagannathan et al., 2000);

-50 -



CASHFLOW is included to account for agency, signaling orunitgt considerations, which
all suggest that firms with high level of cash flow would bemafire by repurchasing stock.

Hence, we test the hypothesis that this may not be the case for initial reyegrcha

- UNDERP (underpricing as measured in Jagannathan et al., 2000);

Ikenberry et al (1995) show that firms with low market-to-book ragasn abnormal
performance in subsequent years. Thus, as this variable may endi¢at’s potential for
undervaluation and future abnormal returns, we include the variable BR& capture the
potential undervaluation effect driving initial repurchase decisions. &%emate the
association between market-to-book ratios and initial repurchassiahescincremental to
proxies for actual and future growth, enabling us to interpret defficient on market-to-
book ratios as relating to undervaluation and predict a positive relAtsm. controlling for

size, we decrease the possibility for market-to-book ratios toypfox information

asymmetry.

- GROWTH (growth options);

The amount of capital., advertising and R&D expenditures is usedetsure a firm’'s
reliance on future growth opportunities and, hence, to help testing agegwesling or
maturity hypotheses for initial stock repurchases. In particwiampredict a different relation

between growth and initial repurchases vis-a-vis secondary repurchases.

- PROFIT (profitability as measured in Dittmar, 2000);

We also use PROFIT to account for the effect of agency, signafi maturity hypotheses in
explaining initial stock repurchases.

- OPRISK (operating risk as measured in Jagannathan et al., 2Q@Andthan and Stephens,
2003);

In the matched-pairs approach, we control for size and industgder to hold constant (at
least partially) some economic attributes as is the cagpeshting risk. In the other tests, we

use operating risk to present evidence supporting some of the mosboarpianations of
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stock repurchases, specially, maturity and free cash flow theories.

- OPTIONS (stock options as measured in Dittmar, 2000; Kahle, 2002);

The variable OPTIONS is included to test the management incdotidestribute cash by
repurchasing stock in order to avoid earnings per share dilution apdrtimg earnings

disappointments.

- NONOPINC (Non operating income as measured in Guay andrda#f@00; Jagannathan
et al., 2000);

We also use NONOPINC as a proxy for temporary cash flow fhasize the potential role
of initial stock repurchases flexibility as a mechanism sirituting temporary cash flows
and, hence, to test the substitution effect between initial repurchases and dividends.

- EPSGW (actual growth rate of earnings per share) and SGME (actual growth rate of

sales)

Sales and EPS growth are used as proxies for current gtoattinay be positively related to
potential agency costs of free cash flows. EPS growth is atdaded following evidence
reported by Brav et al (2005) that managers posit the desire asecearnings per share
among their list of repurchase reasons.

- RETEARN (retained earnings as measured in DeAngelo et al., 2005);

We proxy the firms’ stage in their financial lifecycle bging the earned-contributed capital
mix variable of DeAngelo et al., (2005), that measures the extenhith wthe firm is self-
financing or reliant on external capital. The variable RETEAR, therefore, included to
capture this potential life cycle effect, that allows us tet teaturity and signaling
considerations. In effect, firms in the early stages of tifecycle have large and valuable
investment opportunities and limited retained earnings, so they edtamternal cash flow
available, specially when external financing is very costle da larger asymmetric

information costs.
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- STRET (stock returns) and STRET1 (dummy variable for the stettkns at initial

repurchase year)

These variables measure the managerial incentive to timmdhest with stock repurchase
transactions and the degree of stocks’ potential undervaluation. In EartiSTRET1 is a
dummy variable that is equal to one when the return on the stockimttherepurchase year

is higher than the average return in the three-year period preceding theapitiahase.

- STREP (stock repurchase amount as suggested by Grullon and Mi@@9 and Banyi et
al., 2005) and PROBINREP (stock initial repurchases);

PROBINREP and STREP are the independent variables. PROBINR&EBUmMmMYy variable
which equals one if the observation is an initial stock repurchassatton, and zero
otherwise and STREP is the amount of stock repurchased (in millions of US dollars).

- INDUSTRY (industry dummies based on two digit SIC codes);

Prior research has identified a firm’s industry as a potentialportant determinant of
financial decisions, specially high growth and competitive indessitharacterized by strong
operating and technological risks and cyclical businesses isThigarly also true for stock
repurchases. Therefore, we capture any industry fixed etfgatscluding dummy variables
corresponding to 2 to 4-digit SIC codes.

- AGE (as measured in Lemmon-Zender, 2003 and Bulan et al., 2003);
We define age as the amount of time (in years) since the firstspositive stock price on
Compustat-CRSP until the date of its initial repurchase. KnowiagPO date allows us to

study the evolution of financial decisions, including repurchasesinas fnature. We follow
firms from the year of their IPO (between 1975 and 2002) until their first stpakatease.
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