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Abstract This study uses logistic regression for the development of prediction models

that distinguish between share-repurchasing and non-share repurchasing firms. The esti-

mated models form the basis for an investment strategy, according to which one invests on

the stock of the firms that are predicted as repurchasing ones. Using a sample of firms from

the UK, France, and Germany, the results show that this strategy generates positive and

statistically significant abnormal returns over different investment periods that range

between 1 and 18 months.
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1 Introduction

Since the 1990s, open market share repurchases have been quite popular among corporate

managers. For example, Grullon and Michaely (2002) indicate that expenditures on share

repurchase programs increased from 4.8 % in 1980 to 41.8 % in 2000 (relative to total
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earnings), while more recent data from Standard and Poor’s, reveal that share repurchases

among S&P 500 companies reached a record $172 billion during the third quarter of 2007.

v.Eije and Megginson (2008) find a significant increase in share repurchase activity in the

European Union from a low of 3 % of total payouts (1bn) in 1992 to a high of 34 % (58bn)

of total payouts and 50 % relative to real cash dividends. Therefore, it is not surprising that

a number of studies have examined among others the determinants and motives of share

repurchases (e.g. Grullon and Michaely 2002; Baker et al. 2003; Park and Jung 2005;

Andriosopoulos and Hoque 2013), and the short- and long-run valuation effects (e.g.

Ikenberry et al. 1995; Chen et al. 2004; McNally and Smith 2007; Yook and Gangopad-

hyay 2011).1

It is widely documented in the literature that share repurchase announcements are

followed by significant excess market increases at the time of announcement (Vermaelen

1981; Gunthorpe 1993; Ikenberry et al. 1995, 2000; Peyer and Vermaelen 2009; McNally

and Smith 2007) which tend to persist in the long-run, hence offering economic sources of

gain to long-term shareholders (Ikenberry and Vermaelen 1996; Chan et al. 2004). Since

open market share repurchases are not firm commitments, they are essentially options that

managers can use when they believe the firm’s share price is undervalued. When firms

repurchase shares in the open market without announcing earlier their intention to do so,

managers apply an ‘‘early-adoption’’ strategy and use their inside information to repur-

chase shares before the undervaluation is discovered by the market (Ikenberry and Ver-

maelen 1996). In contrast, when firms announce their intention to repurchase shares prior

to any buyback trades, managers still reserve the option to exploit any stock undervaluation

but lose the advantage of exploiting a significant mispricing as the market has already been

alerted at the time of the announcement. This ‘‘wait-to-adopt’’ strategy has a smaller

advantage against the market in exploiting significant undervaluations and is inferior to the

‘‘early-adoption’’ strategy (Ikenberry and Vermaelen 1996).

Therefore, we investigate whether it is possible to predict those firms that are likely to

make a share repurchase announcement and apply an investment strategy based on the

forecasted firms, hence simulating the managers’ ‘‘adoption strategy’’ whereby we can

potentially exploit significant stock mispricings.2 Andriosopoulos et al. (2012) strive to

develop a model for the classification of firms as repurchasing and non-repurchasing ones.

However, they do not examine whether such a model can form the basis for an investment

strategy.3 As mentioned in Powell (2001) predictability does not imply that abnormal

returns can be earned since the market may beat the prediction model, with predictability

and zero abnormal returns being perfectly consistent. Therefore, the purpose of the present

study is to empirically test and establish whether it is feasible to ‘‘beat the market’’ by

1 In general, the literature is rich with studies linking repurchases to insider trading activity (Pettit et al.
1996), patriotism (Gu and Schinski 2003), opportunism of controlling shareholders (Kim et al. 2013), stock
options (Lee and Alam 2004), etc.
2 Our study is not the first to investigate whether abnormal returns can be earned from the prediction of
important corporate events. Katz et al. (1985) examine the usefulness of bankruptcy prediction models in
investment strategies, while other recent studies focus on the prediction of takeovers (e.g. Powell 2001;
Ouzounis et al. 2009). However, a model specifically designed for open market share repurchases is
necessary for at least two reasons. First, the results of the bankruptcy and takeover studies are mixed.
Second, there are important differences between those corporate events, leading to differences in the
models’ predictive ability and the market reaction to such announcements and events.
3 Another drawback of the study by Andriosopoulos et al. (2012) is that cross-validation resampling
technique that they use, does not allow them to examine the out-of-time performance of their model.
However, testing the model simultaneously out of sample and out of time is crucial when one aims to use it
in the context of an investment strategy.
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investing in the firms predicted as those being more likely to make a share repurchase

announcement. In other words, in this research paper we examine whether the identifi-

cation of firms that are likely to announce an open market share repurchase, and the

subsequent construction of portfolios that include the stock of these firms, could form the

basis for a profitable investment strategy.

We follow a two-step analysis. First, we use logistic regression to develop a classifi-

cation prediction model that distinguishes between share-repurchasing and non-share

repurchasing firms. Then, we form portfolios and examine whether they can beat the

market. The results of the first stage could be of particular use to managers in two ways.

First, it enables managers to predict the actions of peer firms. Second, it helps managers to

identify those firms that are more likely to mimic their corporate decisions and

announcements such as in our case, open market share repurchase announcements. The

results of the second stage would be of interest to portfolio managers and investors.

For the first step of our analysis, our estimation sample consists of 465 UK, French, and

German firms that announced a share repurchase between 1997 and 2005, matched by

country and year with a control sample of non-repurchasing firms. The holdout sample

includes 91 repurchasing firms and 2,285 non-repurchasing ones, operating in the three

countries during 2006. We build three country-specific prediction models (i.e. one for each

country), and a general one (i.e. using pooled data). Our results show that the prediction

ability of the models in the holdout sample ranges between 66.3 % (Germany) and

81.55 % (UK).

For the second step of our analysis, as recommended by Barber and Lyon (1997) and

Kothari and Warner (1997), and consistent with Powell (2001) and Ouzounis et al. (2009),

we calculate buy-and-hold abnormal returns. The portfolios are formed on January 2, 2006

and we examine their performance over alternative investment horizons (i.e.

1–18 months). We find that on aggregate, the UK portfolio shows a moderate abnormal

performance of 1.28 % for the first 3 months, whereas the portfolios comprised of French

and German firms show a significantly higher performance (8.84 and 4.12 %, respectively)

over the same time frame. Moreover, the average performance of the pooled portfolios

remains positive and significant (8.63 %) across the 18-month holding period. Finally,

when classifying our buy-and-hold portfolios relative to size and market-to-book ratios we

find that the portfolios comprised of smaller firms and lower market-to-book ratios have

significantly high abnormal returns across the 18-month holding period of 8.54 and

18.99 %, respectively.

Alternatively, we employ the Fama and MacBeth (1973) methodology and we find

similar to our previous results that for the first 3 months each and every portfolio across all

countries provides positive and significant abnormal returns. For instance, the average

performance for the pooled sample of all firms provides a significant 5.61 % for the first

3 months. Even though, there is reversal on the stock performance for all firms, those firms

that are classified in the highest beta quintiles (portfolio 5), i.e. the riskier portfolios in our

samples, show a consistent positive performance across the 18-month holding period

(6.87 % for the pooled samples).

Overall, the results show that based on the firms predicted to make share repurchase

announcement, hence signaling their potential undervaluation, it is possible to devise a

successful and profitable portfolio strategy. Moreover, the results on the country-specific

portfolios show that the excess returns differ significantly across countries. This is due to

the fact that three countries differ significantly in terms of institutional settings, taxation of

dividends and capital gains (Alzahrani and Lasfer 2012; and v.Eije and Megginson 2008),

and regulatory and corporate governance frameworks, such as law enforcement levels,
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shareholder ownership, and shareholder protection (La Porta et al. 1997, 1999; and Morck

et al. 2005) that lead to different information asymmetries and shareholder behavior

towards market signals such as open market share repurchase announcements.

The rest of the paper is as follows. Section two provides a background discussion of the

abnormal returns literature that is associated with share repurchase programmes. Section

three presents the data and the methodological framework. Section four discusses the

results, and Section five concludes.

2 Background discussion on share repurchases and abnormal returns

Ikenberry et al. (1995) find in the US that repurchasing firms outperform the market by an

average of approximately 12 % over a 4-year period following the announcement of an

open market share repurchase programme. For high book-to-market firms however, they

find a significant underreaction of approximately 45 %. Similarly, Peyer and Vermaelen

(2009) find a significant cumulative average abnormal return of 24.25 % for the 48 months

following an open market share repurchase announcement. In Canada, McNally and Smith

(2007) report a cumulative abnormal return of approximately 11.7 % for the 36 months

following the share repurchase announcement, whereas Ikenberry et al. (2000) report a

cumulative abnormal return of 21.4 % for the 36 months after the share repurchase

announcement, roughly a monthly average abnormal return of 0.6 %.

However, there are significant institutional and regulatory differences between the US

and the European markets. This leads to different ownership structures (Morck et al. 2005)

and consequently different agency costs and respective managerial motives for announcing

an open market share repurchase. Furthermore, there exist significant differences on the

levels of information asymmetries, legislative regime and respective investor protection,

and corporate culture even between different European countries (Bartram et al. 2009; La

Porta et al. 1997, 1998, 1999, 2000, 2002), which lead to different levels of market reaction

on the announcement of intention to repurchase shares in the open market (Andriosopoulos

and Lasfer 2014; Manconi et al. 2012). Therefore, the effects of share repurchases could

vary significantly across countries and consequently managers will have different mana-

gerial attitudes towards shareholder value maximisation.

For instance, in France firms tend to be family owned, and in Germany firms tend to be

more closely held (Morck et al. 2005) compared to the typically more widely held UK firm.

Therefore, open market share repurchases would be most likely treated unreceptively. In

contrast, in common law countries like the UK and the US, share repurchases should be

more popular since managers are primarily concerned with maximising shareholder value

(Brounen et al. 2004) and share repurchase can be used to achieve this purpose (Ikenberry

and Vermaelen 1996) while reducing potential agency costs. This is in line with Brounen

et al. (2004), where they find that German and French companies are less interested in

maximising shareholder value compared to UK firms. Therefore, we expect to find a higher

post-announcement performance in the UK compared to France and Germany, due to the

higher information asymmetries.

Furthermore, the respective long-term performance of firms announcing their intention

to repurchase shares in the open market could also vary significantly from the long-term

performance reported in Canada and the US However, the long-term performance of firms

announcing their intention to repurchase their shares in Europe has been scarcely addressed

in the literature. Lasfer (2005) reports a cumulative abnormal return of approximately 3 %
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for the UK for the time period of [?3 to ?151] days following the share repurchase

announcement. However, Rau and Vermaelen (2002) find no evidence in the UK that firms

which make open market share repurchase announcements earn significant positive long-

horizon abnormal returns. Nevertheless, Oswald and Young (2004) revisit the Rau and

Vermaelen (2002) study and replicate their estimations by employing, for the same date

range two samples, one from the Securities Data Corporation (SDC) (as in Rau and

Vermaelen 2002), and a second sample collected from a number of sources such as the

London Stock Exchange Regulatory News Service and The Financial Times. When ana-

lyzing the long-term performance however, they find that both samples experience positive

abnormal returns for the 1-year period following the repurchase announcement.

Lakonishok and Vermaelen (1990) investigate whether it can be a profitable investment

strategy to invest around the announcement of a fixed-price tender offer repurchase pro-

gramme. They find that it is possible to gain an abnormal return of approximately 9 %

during the period of the announcement and approximately 23 % for the 24 months fol-

lowing the announcement. Nevertheless, tender-offers vary from open market share

repurchases in the main follow ways. First, tender offers are firm commitments as opposed

to open market repurchases. Second, in the time frame in which the two repurchase

methods are executed and completed.4 Third, in the premium which firms pay the share-

holders for tendering their shares in a short period of time (Masulis 1980; and Comment

and Jarrell 1991; report a premium of 16 % whereas Peyer and Vermaelen 2005; report a

premium of 7 % for tender offers) as opposed to open market share repurchases which take

place at the current market prices.

However, this research study focuses on the open market share repurchases and the

abnormal returns that can be gained following the announcement of intention to repurchase

shares, an area that has not been thoroughly investigated. Subsequently, we formulate the

following two hypotheses. First, we hypothesise that by employing a simple method that

does not require a sophisticated analysis and has a low risk it is possible to develop a buy-

and-hold strategy of portfolios consisting of firms that have made an open market share

repurchase announcement and gain positive post-announcement abnormal returns. Second,

we hypothesise that by successfully predicting which firms are more likely to announce an

open market share repurchase and trade these shares at the beginning of the year of the

forecasted announcement will constitute a profitable investment strategy.

3 Data and methodology

3.1 Data

To build our sample, we first identify all the announcements of intention to repurchase

ordinary shares in the open market of France, Germany and the UK, using news articles

posted in Perfect Analysis and Factiva databases from 1st January 1997 until 31st

4 Stephens and Weisbach (1998) investigate the implementation of open market share repurchase programs
in the US market and find that firms repurchase either a substantial fraction of the announced shares or
almost none at all. Bhattacharya and Dittmar (2003) argue that firms make the announcement but not
repurchase because the firm has already attracted the wanted scrutiny from the market. This is supported by
Chan et al. 2007, who find that firms repurchasing their shares during the first year of the year of the
repurchase announcement, experience lower abnormal returns compared to firms that do not repurchase their
shares. Hence arguing that firms do not repurchase their shares because the market has reacted quickly to the
signal and therefore the firm cannot take advantage of an undervalued price.
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December 2006.5 Then, information on the share prices and accounting data were obtained

from DataStream and Worldscope. Once we exclude firms with missing data, we obtain a

sample of 556 repurchasing firms.

To obtain more precise parameter estimates, we use a state-based estimation sample.

Each repurchasing firm with available data is matched by country and year with a domestic

non-repurchasing firm that did not announce a share repurchase announcement between

1997 and 2005. Consequently, the three country-specific logistic regression models are

estimated using 380 firm (UK), 292 firms (France), and 258 firms (Germany), whereas the

general model is estimated using the pooled sample of 930 firms. Following the arguments

of Palepu (1986) all firms listed on the corresponding stock exchanges as at the 2nd of

January 2006 are considered for inclusion in the holdout sample. Once, we exclude firms

with missing data, we obtain a sample of 91 repurchasing firms and 2,285 non-repur-

chasing ones. A breakdown of this sample by country is given in Table 1, Panel A.

3.2 Methodology

3.2.1 Logistic regression model

We employ a standard logit model methodology in order to identify the firm-specific

characteristics with discriminatory ability. The variables that are employed in our esti-

mations are selected based on the prevailing hypotheses that underlie share repurchases

and are commonly used in the existing literature. In the discussion that follows we briefly

outline those variables and the rationale for their inclusion in the present study. The

correlation coefficients are provided in Table 1, Panel B. The descriptive statistics are

shown in Table 2.

Firms may decide to distribute their excess cash back to their shareholders via cash

dividends or share repurchases in the open market. However, open market share repur-

chases can be considerably more flexible as a payout method compared to dividends, and

existing evidence suggests that firms are more likely to repurchase their stock when they

have high cash flows and low investment opportunities (Dittmar 2000; Mitchell and

Dharmawan 2007). As in Dittmar (2000), to proxy for excess cash we use the ratio of net

operating income before taxes and depreciation to total assets at the year-end prior to the

repurchase announcement (Cash Flow).

For capturing both a firm’s growth opportunities and excess cash flow, we follow Opler

and Titman (1993) and construct a dummy variable that takes the value of one for firms

that have simultaneously low Tobin’s q (lower than the median q of a firm’s respective

industry for each respective year) and high cash flow (higher than the median cash flow of

the respective industry for each year) and the value of zero otherwise (FCF Dummy).

Chen and Wang (2012) argue that firms that repurchase more shares following their

announcement to do so will be more likely to have lower cash balances and increased

leverage, resulting to financial constraints and liquidity issues. Therefore, repurchasing

firms with financial constraints should have lower stock performance following repur-

chases. In order to control for the impact of financial constraint on firms’ decision to make

5 The study focuses on this period because it was not until 1998 that share repurchasing was allowed to take
place more freely in both Germany and France. The Perfect Analysis and Factiva databases report any news
announcements that were available in the press made by UK and European firms. Only firms that announced
their intention to repurchase ordinary shares were included in the sample. The list of repurchasing firms that
formed our starting basis was initially used in the study of Andriosopoulos and Hoque (2013).
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Table 2 Descriptive statistics of the estimation sample

Non-repurchasing firms Repurchasing firms Kruskal–Wallis
(p values)

Mean Standard
deviation

Mean Standard
deviation

United Kingdom

Cash flow -0.158 1.340 0.111 0.105 0.000**

FCF dummy 0.195 0.397 0.363 0.482 0.000**

Dividend payout 0.448 1.886 1.817 4.500 0.314

Dividend yield 2.043 2.338 3.315 2.798 0.000**

Leverage 0.201 0.343 0.225 0.178 0.003**

MKBK 2.473 8.503 1.124 18.073 0.493

SIZE 11.271 2.524 14.092 2.531 0.000**

ROA -0.128 0.677 0.034 0.159 0.000**

KZ-index -0.159 2.056 -0.188 3.354 0.025**

Abnormal accruals -0.045 0.035 -0.044 0.014 0.014**

Prior returns -0.191 0.030 -0.191 0.0149 0.096*

France

Cash flow 0.083 0.199 0.105 0.076 0.769

FCF dummy 0.178 0.384 0.363 0.483 0.000**

Dividend payout 0.168 1.026 8.311 13.428 0.000**

Dividend yield 1.695 2.114 1.709 1.631 0.132

Leverage 0.222 0.180 0.220 0.144 0.616

MKBK 5.202 27.714 3.013 3.378 0.106

SIZE 11.166 1.818 14.094 2.312 0.000**

ROA -0.002 0.148 0.028 0.097 0.741

KZ-index 0.416 1.124 0.790 0.891 0.458

Abnormal accruals -0.058 0.032 -0.051 0.0416 0.043*

Prior returns -0.017 0.022 -0.012 0.018 0.727

Germany

Cash flow 0.082 0.099 0.106 0.088 0.044*

FCF dummy 0.318 0.467 0.326 0.470 0.894

Dividend payout 0.373 1.340 1.103 2.669 0.025*

Dividend yield 1.408 1.703 1.577 1.625 0.224

Leverage 0.190 0.170 0.138 0.140 0.066

MKBK 2.621 2.224 2.941 2.180 0.056

SIZE 11.653 1.811 13.197 2.251 0.000**

ROA -0.009 0.101 0.026 0.084 0.002**

KZ-index -0.135 2.188 0.509 0.923 0.113

Abnormal accruals -0.057 0.024 -0.056 0.031 0.041*

Prior returns -0.011 0.016 -0.006 0.011 0.204

All countries

Cash flow -0.016 0.872 0.108 0.092 0.000**

FCF dummy 0.224 0.417 0.353 0.478 0.000**

Dividend payout 0.340 1.512 3.658 8.751 0.000**

Dividend yield 1.757 2.120 2.329 2.329 0.000**
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a share repurchase, we use the Kaplan and Zingales (1997) index (financial constraint),

which is estimated as in Chen and Wang (2012).

For investigating the impact of undervaluation on the likelihood to announce an open

market share repurchase, we follow Ikenberry et al. (1995), Ikenberry et al. (2000), Barth

and Kasznik (1999), and Dittmar (2000), and we include as a proxy for potential under-

valuation the market-to-book ratio at the year-end prior to share repurchase announcement

(MKBK). Alternatively, in the spirit of Peyer and Vermaelen (2009) and Andriosopoulos

and Hoque (2013) we control for potential undervaluation by employing the pre-repurchase

share price returns for a number of time intervals. In particular, we use the 6-month (days

-151 to 2 days) market adjusted stock returns.6 Gong et al. (2008) argue that managers

undertaking share repurchases for reasons other than signaling their firms’ mispricing, have

the incentive to deflate their firm’s share price prior to a share repurchase. This can be

achieved by managing the pre-repurchase reported earnings, which could lower the share

price prior to the share repurchases resulting to buying the share at a bargain price. Gong

et al. (2008) find evidence suggesting that abnormal accruals, used as a proxy for earnings

management, are significantly associated with actual share repurchases. Therefore, we

control for the impact of pre-repurchase announcement earnings management on the

likelihood of a firm’s decision to make a share repurchase announcement. We include the

variable abnormal accruals which is estimated as in Gong et al. (2008).

The decision to distribute excess capital as a payout to shareholders through a share

repurchase reduces a firm’s equity capital, which in turn increases its leverage ratio.

Consequently, Bagwell and Shoven (1988) and Hovakimian et al. (2001) argue that a share

repurchase programme, displays the managers’ preference to employ debt instead of

equity, so that they can approach their target leverage ratio. Indeed, a number of empirical

studies report evidence that firms with low leverage are more likely to repurchase their

shares (Hovakimian et al. 2001; Mitchell and Dharmawan 2007; Dittmar 2000). Therefore,

to proxy for leverage we use the ratio of total debt to total assets at the year-end prior to the

repurchase announcement (Leverage).

Table 2 continued

Non-repurchasing firms Repurchasing firms Kruskal–Wallis

(p values)
Mean Standard

deviation

Mean Standard

deviation

Leverage 0.205 0.257 0.200 0.162 0.241

MKBK 3.371 16.504 2.221 11.780 0.157

SIZE 11.344 2.138 13.844 2.416 0.000**

ROA -0.056 0.447 0.030 0.124 0.000**

KZ-index 0.304 1.847 0.269 2.429 0.919

Abnormal accruals -0.051 0.033 -0.049 0.029 0.043*

Prior returns -0.017 0.025 -0.014 0.016 0.887

This table reports the descriptive statistics for the independent variables used in this study. The variables are

defined in ‘‘Appendix’’. ***, **, and * indicate statistical significance at the 1, 5, and 10 % level, respectively

6 We replicate our estimations by using alternatively the market-adjusted returns during the 1-year period
prior to the announcement (days -261 to -2) and the smaller timeframes -42 to -2 days (2 months), and
-22 to -2 days (20 days) prior to the announcement of intention to repurchase. In all cases, the results
remain the same.
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Vermaelen (1981) argues that smaller firms are more likely to have higher information

asymmetries, since they get less scrutinised by analysts and the media. Consequently,

smaller firms are more likely to be misvalued, which leads to a greater likelihood of

repurchasing their shares. In line with this argument, are the findings of Mitchell and

Dharmawan (2007) who find that firms which are small and announce their intention to

repurchase a large fraction of their outstanding capital, have a significant signalling impact.

In addition, Dittmar (2000), Grullon and Michaely (2002), and Ikenberry et al. (1995)

report evidence that size has a positive relationship with the volume of share repurchases.

Hence, size is a firm specific characteristic, which can have a significant impact on the

likelihood to announce an open market share repurchase. To capture the impact of size on

the repurchasing decision we use the natural logarithm of a firm’s total assets at the year-

end prior to the share repurchase announcement (Size).

Typically, capital gains tax rate is lower than the respective personal income tax rate.

Therefore, share repurchases can have a significant advantage over cash dividends, from a

tax perspective. Within this context, the personal tax savings hypothesis, states that share

repurchases can be more tax efficient and more beneficial to shareholders, compared to

cash dividends (Grullon and Michaely 2002). While Bagwell and Shoven (1989) and

Dittmar (2000) find no evidence of taxation having a significant impact on corporate

payouts, a number of research studies do find evidence of tax having a significant influence

on firms’ decision making on payouts, and of the market having a favorable reaction due to

the tax impact (Masulis 1980; Grullon and Michaely 2002). Furthermore, open market

share repurchases can have advantages relative to cash dividends such as tax differential

and that they do not pose a commitment to the firm. Therefore, open market share

repurchases can be considered to be substitutes to cash dividends (Grullon and Michaely

2002). Consequently, we assume that a firm’s payment of dividends can have a significant

discriminatory ability that will help determine a firm’s propensity to announce an open

market share repurchase. We follow Dittmar (2000) and Jagannathan and Stephens (2003),

and we employ the proxy variable Dividend Payout, which is defined as the ratio of total

regular cash dividends relative to net income. Additionally, for incorporating the tax

impact in our models, we follow McNally (1999) and we proxy for the average tax rate

with the proxy variable Dividend Yield, which is the dividend yield ratio.

Finally, for capturing the effect that a firm’s profitability and operating performance has

on the likelihood to announce and open market share repurchase, we follow Grullon and

Michaely (2004) and we use the ratio of net income to total assets (ROA). We expect to

find that the higher the profitability the more available resources a firm will have and

consequently more likely to announce an open market share repurchase for distributing the

excess cash back to its shareholders. Consequently, a higher profitability will lead to a

higher market reaction on the buyback announcement and a more positive share price

performance following the announcement due to the market’s anticipation of a sustainable

high profitability.

3.2.2 Portfolios construction

The logistic regression model described in the previous section is estimated using data over

the period 1997–2005. Then, the estimated parameters are used to test the forecasting

ability of the model in 2006. To account for potential country-level effects, and test the

robustness across alternative approaches, we develop three country-specific prediction

models (i.e. one for each country), and a general one (i.e. using pooled data). In each case,

the shares of all the firms that the model identifies as share-repurchasing ones (correctly or
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not) are included in the corresponding portfolio. Thus, we assume that the portfolios are

formed on 1 January 2006, and we examine various investment n-month horizons up to

18 months.7

As recommended by Barber and Lyon (1997) and Kothari and Warner (1997), and

consistent with Powell (2001) and Ouzounis et al. (2009), we calculate buy-and-hold

abnormal returns. We estimate the logarithmic return based on the dividend adjusted prices

of each stock. Then, to form the basis for the construction of a hypothetical benchmark

portfolio we estimate the dividend adjusted logarithmic returns for the respective industry

index j of each firm i, based on the two-digit Standard Industrial Classification (SIC) code.

The difference between the firm-specific and industry-specific returns, provide the market-

adjusted return for each firm in our sample.

Following earlier studies the abnormal performance is defined as the cross-sectional

average of the individual buy-and-hold abnormal stock returns (see e.g. Barber et al. 1999;

Powell 2004; Ouzounis et al. 2009). This allows us to adjust the returns for survivorship

bias. Thus, the benchmark-adjusted BAHAR for a portfolio p of N firms over a holding of

T, as follows:

BAHARp;T ¼ 1

N

XT

i¼1

BAHARi;T ð1Þ

where

BAHARi;T ¼
YT

t¼1

1þ Ri;T

� �
�
YT

t¼1

1þ Rc;T

� �
ð2Þ

The monthly performance (Ri,T and Rc,T) is computed as the ratio between the month-

end value (stock price or index value) and the previous month’s respective value (adjusted

for dividends). T denotes the number of months of each investment period within which the

returns are compounded monthly. The statistical significance of the portfolio BAHAR is

tested using the established t-statistic procedure.

4 Empirical results

4.1 Logistic regressions

Table 3, Panel A presents the logit model coefficient estimates. For each country as well as

for the pooled model, we develop two specifications. The first specification, in Panel A,

corresponds to a base model that does not incorporate information about financial con-

straints, prior returns, and abnormal accruals. These variables are then added in the second

specification.8

The results show that size appears to have a positive impact on the probability of a

repurchase. This is robust across both specifications and for all the countries, as well as in

7 We do not employ longer time-horizons as longer horizons clash with the 2007–2009 financial crisis
which would contaminate and distort our results.
8 We would like to thank an anonymous reviewer for recommending the estimation of the second speci-
fication. Due to missing data, the estimation sample for this specification includes 124 UK firms, 84 French
firms, and 54 German firms. The corresponding figures for the holdout sample are: 719 (UK), 384 (France),
and 349 (Germany).
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the case of the pooled model. With the exception of the UK, dividend payout is also

positive and statistically significant. Other than that we observe that the factors that

influence the probability of a repurchase may vary among countries. Furthermore, the three

variables that we add in the second specification do not have a robust impact on the

probability of a repurchase. More detailed, our abnormal accruals indicator is statistically

significant only in the case of the UK, and our proxy for prior returns is statistically

significant only in the case of France.

Of particular importance in our setting is whether the model is able to differentiate

between repurchasing and non-repurchasing firms. So, we now turn to the classification

and prediction ability of the models, presented in Table 3, Panel B. Looking at the training

sample, the results are satisfactory with the average classification accuracy exceeding 70 %

in most of the cases, regardless of the specification.

However, what really matters for a successful investment strategy is the predictive

ability of the models in the holdout sample. In the case of Specification 1, the results in the

holdout sample confirm the prediction ability of the models, with the average correct

classification accuracies ranging between 66.3 % in the case of Germany to 81.55 % in the

case of the UK. The model that uses the pooled data also performs well classifying

correctly 77.35 % of the firms, on average. Interestingly enough, all the models achieve

quite balanced accuracies between the two groups of firms with the Germany-specific

model being the best example. More detailed, this model classifies correctly 69 % of the

non-repurchasing firms, and 63.60 % of the share repurchasing firms. In the case of

Specification 2, the out-of sample performance of the models is considerably worse in all

cases, ranging from 56.53 % (France) to 73.45 % (pooled sample). Additionally, the

models perform very pool in the case of Group 2 (i.e. repurchasing firms). Since Speci-

fication 1 has a significantly better predictive performance compared to Specification 2, as

discussed earlier, we continue our analysis based on the classifications of Specification 1.

4.2 BAHAR

Table 4 reports the BAHAR for each one of the four models, estimated with Specification 1,

for holding periods of 1–18 months.9 Panel A reports the portfolio BAHAR results for each

country and the pooled sample returns. The pooled sample results show a modest positive

abnormal return of approximately 1 % that keeps increasing significantly during the fol-

lowing few months reaching approximately a 6 % excess return. Following the 6-month

holding period the portfolio performance reaches a plateau of approximately 4 % up to the

12-month holding period, which then peaks at the 18 months with 8.63 % excess returns.

This result suggests that with a simple buy-and-hold strategy based on the predicted stocks,

without rebalancing or categorizing the stocks held in the portfolio, yields a consistent

positive and significant abnormal performance. This is consistent with the undervaluation

hypothesis (Vermaelen 1981; Ikenberry et al. 1995).

Looking at the country-specific models, we observe that in most cases the proposed

strategy generates positive and statistically significant abnormal returns. In particular, the

portfolio holding only UK firms displays the lowest return which peaks on the first month

at 1.55 %, then remains stable at approximately 1 % for the following 6 months and

9 For brevity we only present the results obtained from Specification 1. As expected, the results of Spec-
ification 2 have very poor performance due to the low specification accuracies in the holdout sample. Both
the BAHAR and the Fama and MacBeth results for Specification 2 are available from the authors upon
request.
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dissipates after the 6-month holding period. Moreover, we find that UK portfolio’s per-

formance reverses after holding the portfolio for 15 and 18 months with approximately -

1.5 and -1.22 %, respectively. An explanation for the poor performance of the UK model

is the large absolute number of non-share repurchasing shares that are misclassified as

share repurchasing ones. More detailed, this model classifies correctly 86.2 % of the non-

share repurchasing shares, or in other words, it misclassifies around 13.8 % of the non-

share repurchasing shares as repurchasing ones. Given the large number of non-share

repurchasing shares in the holdout sample for the UK, this means that 187 non-share

repurchasing shares (i.e. 13.8 % of 1,353) are misclassified. Thus, a portfolio constructed

on the basis of these predictions would include 217 shares from which only 30 shares (i.e.

76.9 % of 39) would belong to firms that actually proceeded to a repurchase.10 Conse-

quently, the losses or small abnormal returns generated by the misclassified firms coun-

terbalance any positive returns generated by the stocks of the correctly classified

repurchasing firms. For example, a theoretical portfolio that would include only the UK

repurchasing firms could generate abnormal returns between 2.76 % (3 months) and

8.82 % (18 months).

In contrast, Germany and especially France, yield significantly higher abnormal returns

which remain positive consistently through each holding period up to 18 months. In detail,

the portfolio holding French firms yields a range of abnormal returns between 8.84 %

(3 months) to 31.76 % (18 months). The corresponding figures for Germany are lower than

France; however, they remain positive and statistically significant, with values ranging

between 4.02 % (3 months) and 8.06 % (15 months).

In addition, we split our portfolios based on firm growth (proxied by the market-to-book

ratio). The results are reported in Table 4 (Panel B) and show that overall the low growth

firms generate consistently higher positive abnormal returns. A small exception to this

though are the results for Germany where high-growth firms tend to generate higher returns

during the shorter holding periods of up to 3 months, whereas afterwards they become

quite volatile and produce significantly negative excess returns of -2.02 % (12 months)

contrary to the low-growth portfolio which generates 9.57 % during the same holding

period. Our results on the market-to-book classification are in line with Ikenberry et al.

(1995) who find that value stocks (i.e. firms with high market-to-book ratio) significantly

outperform growth stocks (i.e. firms with low market-to-book ratio).

Ikenberry et al. (1995) show that small firms enjoy a significantly higher market

reaction of approximately 8 % compared to 2 % for large firms, during the time of the

share buyback announcement. Therefore, we split our portfolios relative to firm size

(proxied by total assets). The results reported in Table 4 (Panel C) show that for the pooled

sample the small-firms portfolio consistently outperforms the large-firms portfolio for all

holding periods up to 9 months, after which the pattern is reversed and large stocks

outperform the small stocks in the longer run. This is also in line with Chan et al. (2004)

who find that at the time of the announcement smaller firms enjoy a higher market reaction

but on the long run (a 4-year holding period) it is large firms that have a better stock price

performance. For the country-specific portfolios, we observe that in France, with the

exception of the first month the small-stocks portfolio consistently outperforms the large

stocks for all holding periods. In contrast, in the UK it is the large and mature firms that

outperform the smaller stocks with the exception of the 1-month holding period. In Ger-

many, the small stocks portfolio outperforms the large stocks for the first 6 months, after

which the trend reverses and it is the large stocks that provide higher returns.

10 This portfolio actually includes 213 firms due to missing values in four cases.
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Finally, the results also reveal that even an investment strategy that ignores the country-

specific attributes, by developing a common prediction model and a single portfolio, could

also generate positive and statistically significant abnormal returns. However, these returns

tend to be lower than the ones obtained through the country-specific models for France and

Germany, due to the cross-country regulatory, institutional and tax variations.

4.3 Fama–MacBeth regressions

In this section we follow the standard two-stage methodology of Fama and MacBeth

(1973) to assess whether the firm-specific characteristics employed for constructing the

portfolios can explain the stock performance during the varying holding periods. In the

first stage we run a number of time series regressions equal in number to the number of

firms identified by our model as repurchasing firms. The regressions are estimated as

follows:

Ri
t ¼ b0 þ bMi R

M
t þ eit ð3Þ

where Rt
i is a vector of returns (t 9 1), Rt

M is a vector (t 9 1) of industry returns based on

the 2-digit industry classification code, b0 is the intercept, and bi
N is the factor loading

(beta). For each month t and each firm identified by our model as repurchasing firm, we use

the firms’ and respective industry index returns over the 36 months (Jan:2002–Dec:2004)

in order to identify the pre-ranking bi
N. Then the firms are ranked each month based on

their pre-ranking beta bi
N, into five equally weighted portfolios. The post-ranking factor

loadings11 (betas) are estimated as follows:

Rp
t ¼ c0 þ cMp R

M
t þ ept ð4Þ

where, Rt
p is the equal-weighted return for portfolio p in month t and this regression is run

for each of the 12 months (Jan:2005–Dec:2005) prior to 2006. For the second step, fol-

lowing the estimation of Eq. 4 we run the following regression in order to test the drivers

of the stock performance of the formed portfolios as follows:

Ri;t ¼ c0 þ c1;tbi þ c2;tb
2
i þ c3;tsi þ Cfirm characteristicsi;t þ gi;t ð5Þ

where, Ri,t is the one-period percentage return on security for each tested time interval t -

1 to t (Jan:2006–Jun:2007). bi and bi
2 are the market coefficient and the squared market

coefficient, respectively, and si is the standard deviation of the residual returns ðept Þ from
Eq. 4. Firm characteristics is a matrix of lagged firm-specific variables as previously

described in Sect. 3.2.1.

Table 5 reports the Fama–MacBeth (1973) regression estimations based on the firm

specific characteristics employed in specifications 1 and 2 respectively of the logistic

regression, as discussed earlier in Sect. 4.1. The results show that in the UK the average

variability of standard errors (s) has a positive and significant explanatory power of the

portfolio stock returns up to a 6-month holding period. In addition, the results show that

ROA has small but negative relationship with the portfolio performance. The results also

show that the payment of dividends has largely a negative relationship with the portfolio

performance across most holding periods. Finally, we find that in the UK the performance

11 The standard errors are adjusted for heteroskedasticity and autocorrelation based on Newey and West
(1987).
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of holding the portfolio for longer-term holding periods there is a strong and negative

relationship with abnormal accruals, consistent with Gong et al. (2008).

In France, we find that dividend and excess free cash flow explains the portfolio per-

formance for most holding periods. This reflects the market’s skepticism of the firms’

potential for future growth as these firms accumulate more cash resulting to higher agency

costs. In addition, the results show that size and profitability have a positive and significant

relationship with the portfolio performance across most holding periods. Finally, down-

ward earnings management, captured by abnormal accruals, has a negative relationship

with the portfolio performance but only for the 9-month holding period.

The results in Germany show that both b2 and s explain the portfolio returns for the first

3 months of holding periods, with b2 having a positive relationship with portfolio returns

up to the 6-month holding period. In addition, the results show that the payment of

dividends has a consistent negative relationship with portfolio performance largely across

all holding periods, while size having a positive relationship for the longer holding periods

of 6–18 months. The results also show that excess free cash flow has a positive relationship

with the portfolio performance from the 3-month to the 18-month holding period. In

addition, profitability has a negative relationship for the shorter holding periods but then

reverses to a positive relationship for the longer holding periods. Finally, past returns

appear to have a strong and positive relationship with the portfolio performance of the

shorter 1- and 3-month holding periods.

Finally, the results from the portfolios comprised of all three countries show that the

average standard deviation of standard errors (s) from the post-ranking portfolio estima-

tions, has a positive and significant impact on the portfolio performance. This suggests that

firms in our portfolios that have higher idiosyncratic risk perform better over the short-term

holding period. In addition, we find that the payment of dividends and the holding of high

levels of excess cash lead to a poor portfolio performance across almost all holding periods

of our portfolios. In contrast, size has a positive and significant explanatory power sug-

gesting that firms predicted by our model as repurchasing firms and are larger in size have a

better stock market performance. Finally, we find that on the long-run those firms that have

a good market performance in the past but have higher earnings management, captured by

abnormal accruals, lead to a poor portfolio performance.

5 Conclusions

A number of studies document that open market share repurchase announcements are

associated with positive abnormal returns in the short- and long-term horizon following the

announcement of intention. Despite this fact, there are no studies testing whether the ability

to predict which firms are more likely to make an open market share buyback

announcement, could form the basis for a successful investment strategy. The present study

presented a first attempt to close this gap in the literature.

Using a sample of 465 UK, French, and German firms that announced a share repur-

chase during 1997–2005, and an appropriate control group of non-repurchasing firms, we

estimated four logistic regression models to predict the share repurchases. The estimated

models were tested in holdout samples that correspond to the true population of repur-

chasing and non-repurchasing firms in the three countries during 2006. In each case, the

shares of all the firms that the models identified as share-repurchasing ones (correctly or

not) were included in the corresponding portfolio.
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The average prediction ability of the models in the holdout sample was satisfactory

ranging between 66.3 % (Germany) and 81.55 % (UK). The results show that by incorpo-

rating a cross-country or an individual-country portfolio it can lead to a successful invest-

ment strategy. Moreover, the portfolio performance varies among holding periods but

significantly high returns can be gained between a modest 1.5 % for 1-month in the UK and

31.76 % for an 18-month holding period in France. Further, we employ alternative invest-

ment strategies by categorizing our portfolios based on size and growth which confirms our

findings that statistically significant and positive excess returns can be realized. Finally, we

employ a Fama and MacBeth (1973) methodology in order to investigate whether the

efficient market hypothesis affects the performance of our portfolios. Overall, the results

show that it is the average idiosyncratic risk of the post-ranking portfolios that has some

explanatory power of our portfolio returns, while established firm-specific characteristics

such as the payment of dividends, firm size, and excess cash have a strong explanatory ability

on the portfolio performance for those firms predicted as repurchasing firms by our models.

Future research could extend the research presented in this study, in at least two ways.

First, by incorporating corporate governance and management-specific attributes in the

prediction models. This could potentially improve further the ability of the prediction

models, in distinguishing between the two groups of firms. Unfortunately, such data were

not available in our case. Second, by using alternative classification techniques, like

support vector machines or neural networks.
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Appendix

See Table 6.

Table 6 Definition of independent variables used in the logistic regression models

Variable Definition

Cash flow It is the ratio of net operating income before taxes and depreciation to total assets

FCF dummy A binary variable that takes the value of one for firms that have simultaneously low Tobin’s
q (lower than the median q of a firm’s respective industry for each respective year) and
high cash flow (higher than the median cash flow of the respective industry for each year)
and the value of zero otherwise

Dividend
payout

It is the ratio of total cash dividends relative to net income

Dividend
yield

Is the ratio of total cash dividends relative to the year—end share price

Leverage It is the ratio of total debt to total assets

MKBK It is the ratio of market value relative to the book value of equity

SIZE It is the natural logarithm of total assets

ROA It is the ratio of net income to total assets

KZ-index It is the Kaplan and Zingales (1997) index of financial constraint, as estimated in Chen and
Wang (2012). In particular, the KZ-index is estimated as KZ = -1.002 (Cash Flow over
Total Assets - lagged) - 39.368 (Total Cash Dividends over Total Assets - lagged) -
1.315 (Cash Balances over Total Assets - lagged) ? 3.139 (Total Debt over Total Assets
- lagged) ? 0.283 (Market-to-Book value). In addition, the components of the KZ-index
are winsorized at the 1st and 99th percentile
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