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Abstract 

 

   We analyze how the introduction of repurchases in 1998, and a major tax reform in 2001, 

affected the payout policy of German firms. To this end, we estimate Lintner (1956) partial 

adjustment models for both dividends and total payouts. We also analyze the implications for 

payout of changes in both permanent and transitory earnings. Our results are inconsistent with 

the hypothesis that dividends and repurchases are perfect substitutes. They are also inconsistent 

with the prediction that tax considerations are a major driver of payout decisions. Our results 

instead support the flexibility hypothesis that predicts that dividends are used to disburse 

permanent, and repurchases transitory, earnings. 
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1. Introduction  

  The question of how firms decide how much cash to disburse to shareholders has held the 

attention of financial economists for decades. Lintner's (1956) partial adjustment model, 

developed during a period in which dividends were the dominant form of payout, remains the 

workhorse of empirical investigations of corporate payout decisions.
1
 The volume of stock 

repurchases by listed U.S. firms having recently caught up with, and in some years surpassed, the 

volume of dividends (Grullon and Michaely, 2002), Skinner (2008, p. 608) concludes from his 

empirical evidence "that repurchases have become the dominant form of payout."  

  Yet Lintner's (1956) partial adjustment model of payout policy is in most empirical 

applications applied to dividend, rather than total, payouts. Few exceptions are found in the 

literature. Grullon and Michaely (2002) estimate a traditional dividend-based Lintner model and 

relate the resulting dividend errors (the difference between actual and predicted dividends) to 

repurchase volume. But Skinner’s (2008) is the only paper of which we are aware that estimates 

a Lintner model based on total payouts using two restricted samples, one consisting of firms that 

repurchase and pay dividends in most years, the other consisting of firms that repurchase and 

never pay dividends. Thus far, no paper has estimated, for a comprehensive sample, a Lintner 

model of full payouts from which general conclusions might be drawn regarding the choice 

between dividends and repurchases.  

                                                 
 

1
  For recent applications, see, among others, Andres et al. (2009), Chemmanur et al. (2010), and Skinner (2008). 

For a recent theoretical paper that builds on Lintner's model, see Lambrecht and Myers (2012). There are also, 

however, critics, among them, DeAngelo et al. (2008), who argue that the model has lost some of its descriptive 

ability, mostly because fewer firms have a well-defined target payout ratio.  
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  The correct specification depends on the economic drivers of the choice between dividends 

and stock repurchases. When each is a good substitute for the other (as argued by Miller and 

Modigliani, 1961, and would be the case in a world of perfect capital markets), the model should 

be better at explaining total payouts than dividends. Tax-based explanations predict that firms 

choose the payout method that yields the more favorable tax treatment. In this case, the correct 

model specification may depend on the tax regime. The financial flexibility hypothesis advanced 

by Jagannathan et al. (2000) states that dividends are used to pay out permanent, and stock 

repurchases transitory, earnings. In this case, estimation of a Lintner-type model entails 

decomposing earnings into permanent and transitory components.  

  In this paper, we put the cart before the horse. Estimating different versions of Lintner-type 

partial adjustment models enables us to infer the motives that underlie the choice between 

dividends and stock repurchases. Our sample, a large panel of German firms for which we 

collect data for the period 1988-2008, has two distinct advantages. The first, that stock 

repurchases were essentially prohibited until 1998, enables us to analyze how the introduction of 

an alternative to dividends affects corporate payout decisions. The second advantage, a major 

change in the tax system in 2001 that affected the relative attractiveness of dividends and stock 

repurchases, enables us to investigate the importance of tax considerations to corporate payout 

decisions generally, and the choice between dividends and stock repurchases, in particular.  

  Our results can be summarized as follows. The introduction of repurchases in 1998 has 

materially affected the payout policy of German firms, which is inconsistent with the hypothesis 

that dividends and repurchases are perfect substitutes. We find no evidence that German firms 

have altered their payout policy in response to the 2001 tax reform. Our results imply that 

dividends are more sticky than total payouts, which is consistent with the prediction of the 
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flexibility hypothesis that dividends are paid predominantly out of permanent earnings. We 

further document that the responsiveness of dividends to changes in transitory earnings declined 

significantly in the wake of the introduction of repurchases, which evidence favors the flexibility 

hypothesis.  

  Our paper contributes to the literature in several ways. First, it is the first paper to use a 

partial adjustment model to analyze how the introduction of stock repurchases affects the 

magnitude and determinants of dividend payouts. Second, it tests whether a Lintner-type partial 

adjustment model is better suited to modeling dividend or total payouts. We do not, as Skinner 

(2008) does, restrict our sample to firms with a particular history of payout decisions. Third, it 

tests the hypothesis (advanced by Jagannathan et al., 2000) that dividends are used to disburse 

permanent, and stock repurchases temporary, earnings by decomposing earnings into permanent 

and temporary components and integrating them in a partial adjustment model. To the best of our 

knowledge, ours is the first paper that tests the flexibility hypothesis within a Lintner-type partial 

adjustment model. Our empirical analysis, which employs GMM-in-systems estimations, 

explicitly considers the role of special dividends (which, prior to the introduction of stock 

repurchases, might have been used to disburse temporary earnings).  

  The remainder of the paper is organized as follows. In section 2, we describe the German 

institutional setting. Our hypotheses are developed in section 3, the sample and descriptive 

statistics presented in section 4. In section 5, we describe the econometric methodology and 

present our results. Section 6 concludes.  
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2. Institutional setting 

 The German institutional framework provides an ideal environment in which to analyze our 

research questions. Stock repurchases were effectively prohibited during the first half of our 

sample period (1988-1997) and permitted with the enactment, in 1998, of a new law. There was 

also a major change in the tax system. Germany operated until 2001 under a full imputation 

system that favored dividend payouts over repurchases, which preference shifted for most 

investors, post reform, towards repurchases.  

  We describe below several aspects of the institutional environment of German firms as well 

as relevant changes over the sample period. Dividends are examined in section 2.1, stock 

repurchases in section 2.2, and the tax treatment of dividends and stock repurchases in section 

2.3. 

2.1. Dividends  

  German firms pay annual (rather than quarterly) dividends. The payout decisions of German 

Stock Corporations (Aktiengesellschaften) are governed by § 58 of the Stock Corporation Act 

(Aktiengesetz, AktG).
2
 Executive and supervisory boards can retain up to 50% of profits. The 

decision to retain or pay out the remaining amount is determined by a simple majority vote at a 

shareholders' meeting. In practice, shareholders' meetings almost invariably vote in favor of the 

                                                 
 

2
 The following description relates to the standard procedure, from which articles of incorporation may permit 

deviations. Moreover, § 150 AktG requires that a firm retain at least 5% of its earnings, as long as the total amount 

of retained earnings amounts to less than 10% of dedicated capital (Grundkapital).  
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executive board’s proposal. The payment date is usually the business day following the day of 

the annual shareholders' meeting.
3
  

  Special designated dividends (Sonderdividenden) that firms may pay are of particular interest 

to the present study because they may be perfect substitutes for stock repurchases (DeAngelo et 

al., 2000).
4
 This is especially important in light of repurchases having been essentially prohibited 

until 1998.  

2.2.  Stock repurchases 

  Until 1998, when a new law allowed firms to buy back as much as 10% of their stock, 

repurchases were essentially prohibited in Germany.
5,6

 A firm wishing to buy back shares must 

                                                 
 

3
 Some firms have issued both common and non-voting preferred shares. Claims of preferred shareholders, who 

are entitled to a cumulative minimum dividend (§ 139 AktG), have priority over dividend payments to common 

shareholders. A minimum preferred dividend not paid in a given year is cumulated and must be paid out in later 

years. If the dividend is not paid for two consecutive years, owners of preferred shares are entitled to a voting right 

(§ 140 AktG) until the cumulated minimum dividend has been paid. Non-voting shares are often entitled to an 

excess dividend, that is, a dividend larger by a specified amount than the dividend paid to common shareholders.  

 
4
 This view is supported by Brickley (1983), who finds, for a sample of U.S. firms, higher dividend payouts in the 

year following a dividend increase than in the year following a special designated dividend. These empirical results 

indicate that, relative to increases of regular dividends, special designated dividends are weaker signals of higher 

future payouts.  

 
5
 Firms could acquire their own shares only under restrictive conditions (e.g., to prevent damage). Although there 

is some disagreement in the literature as to the actual number of repurchases in Germany prior to 1998 (see Seifert, 

2006, for a discussion), it is safe to conclude that stock repurchases were not used as a means of disbursing cash to 

shareholders prior to 1998.  
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follow a standardized procedure that begins with the managerial board securing permission (by 

means of a simple majority vote) at the shareholders' meeting. The maximum number of shares 

to be bought back (not more than 10% of shares outstanding) must be specified, together with the 

minimum and maximum price to be paid per share and duration of the permission (initially not 

longer than 18 months, increased to five years in 2008).  

  Permission authorizes, but does not oblige, a managerial board to buy back shares.
7
 The 

initiation of a repurchase program must be communicated to the public, as mandated by the 

German securities trading act (Wertpapierhandelsgesetz), which requires listed firms to 

immediately disclose information likely to materially affect security prices ("ad-hoc disclosure"). 

Empirical studies that analyze the impact of stock repurchase announcements on share prices 

typically use the date of ad-hoc disclosure as the event date (e.g., Gerke et al., 2002; Schremper, 

2003; Seifert and Stehle, 2003; Hackethal and Zdantchouk, 2006; Bessler et al., 2012).  

  The requirement that firms treat all shareholders equally precludes negotiated repurchases 

from large shareholders. Open market repurchases (the dominant form), repurchase tender offers, 

and transferrable put rights are admissible, however.  

  As in the United States, announcement of a stock repurchase does not require the managerial 

board to actually repurchase shares. Amounts of repurchases are reported in firms' financial 

statements, enabling us to identify repurchase volumes in a fiscal year.  

  A new regulation adopted by the European Union in 2004 imposes additional restrictions on 

stock repurchases. Individual transactions made as part of a repurchase program must now be 

                                                                                                                                                             
 

6
 The 10% threshold applies to an individual repurchase program, not to the total amount of repurchases during 

the life of a firm.  

 
7
  The decision to initiate a repurchase program is taken by the executive board and approved by the supervisory 

board. 
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reported within seven trading days, and there are restrictions on the prices at which open market 

repurchases can be made (not higher than the price of the previous transaction) and on the 

maximum daily repurchase volume (not more than 25% of the average daily volume on the 

market on which the trade is made).  

  Finally, there are two ways in which a firm can handle repurchased shares. If reported on the 

asset side of the balance sheet, they can be used to cover outstanding convertible bonds or 

executive stock options. The maximum number of shares a firm can hold on its balance sheet is 

10% of shares outstanding. Alternatively, repurchased shares can be used to reduce the number 

of shares outstanding, in which case a firm's book equity is reduced by the repurchase volume.  

2.3.  Taxation of dividends and repurchases 

  The tax treatment of dividends and repurchases underwent a major change in 2001. Until 

2001, Germany operated under a full imputation system whereby dividends paid to domestic 

investors were essentially taxed at the investor's personal tax rate.
8
 Retained earnings were taxed 

at the corporate tax rate. Capital gains were tax exempt when the shares were held for more than 

six months (twelve months from 1999 onwards). Consequently, dividends were favored by 

investors with a personal tax rate below, repurchases by investors with a personal tax rate above, 

the corporate tax rate. The latter group was usually small, the corporate tax rate on retained 

earnings being quite close to the highest marginal tax rate on personal income. Corporate 

shareholders preferred dividends, which were tax free, whereas capital gains were taxed at the 

                                                 
 

8
 Dividends were first taxed at the firm level. Domestic investors received the net dividend plus a tax credit equal 

to the tax paid by the firm. Gross dividends were taxed at investors' personal tax rate, with the resulting tax liability 

offset against the tax credit.  
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corporate tax rate. Foreign investors, because they did not receive the tax credit, may have 

preferred repurchases. 

  Since 2001, dividends and retained earnings have been taxed at the corporate rate. At the 

personal investor level, half of the net dividend is taxed at the investor's personal tax rate, and 

capital gains, when the shares are held for more than one year, are not taxed. When this condition 

is met, individual investors should exhibit a clear preference for repurchases over dividends. For 

corporate investors, dividend payments were essentially tax-free and capital gains from the sale 

of shares held in other companies tax-exempt.
9
 Corporate investors were thus largely indifferent 

between dividends and repurchases.  

  In summary, prior to 2001 the preference for dividends versus repurchases depended on an 

investor's status (domestic versus foreign) and personal tax rate. Subsequent to the 2001 tax 

reform, we expect a clear preference for repurchases over dividends.  

3. Hypotheses 

  Lintner's (1956) model is based on the assumption that firms have a target payout ratio such 

that changes in earnings translate into changes in payout. Adjustment is not immediate, however, 

firms only partially adjusting their payout towards new target levels. In its simplest form, the 

model yields the adjustment process  

   (1) 

     (2) 

                                                 
 

9
 Since 2004, 5% of received dividends must be declared as revenue and are therefore subject to the corporate tax 

rate.  

 *

i,t i i i,t i,t 1 i,tD c D D u    

*

i,t i i,tD r P
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where Di,t denotes the dividend of firm i in period t, Pi,t profits, Di,t
* 

the desired dividend 

payments, ri the target payout ratio for firm i, and ci the speed-of-adjustment coefficient.  

  Having been developed at a time when stock repurchases were rare, Lintner's model 

considered only dividend payouts. Despite the growing importance of repurchases, most 

researchers, Grullon and Michaely (2002) and Skinner (2008) being notable exceptions, have 

continued to use Lintner's framework and model only dividend payouts. Whether it is 

appropriate to model total payouts rather than dividend payouts is an open question that hinges 

on firms' motives for choosing dividends or repurchases.  

  In a world without differential tax treatment of dividends and repurchases or other frictions, 

the two payout methods would be perfect substitutes.
10

 In this case it would be appropriate to 

apply the Lintner model to total payouts rather than only to dividends. An implication of perfect 

substitutability is that a firm's total payout does not depend on the available menu of payout 

methods. Consequently, under perfect substitutability, the introduction of repurchases should not 

affect payout policy. This leads to our first hypothesis.  

H1 (perfect substitutes): The introduction of repurchases in 1998 does not affect the parameters 

of a Lintner model of total payout.  

                                                 
 

10
 The finding of Grullon and Michaely (2002) that U.S. firms increasingly replace dividends with repurchases is 

consistent with the view that dividends and repurchases are substitutes, though not necessarily perfect substitutes. 

Substitutability is consistent with principal-agent and signaling models of payout policy. The models of Easterbrook 

(1984) and Jensen (1986) imply that managers pay dividends in order to disburse free cash flow and thus reduce 

agency costs. A similar argument can be made in favor of repurchases. In signaling models of payout decisions 

(Bhattacharya, 1979; Miller and Rock, 1985), managers use dividends to signal information about future 

profitability. Repurchases could similarly be used as signals.  
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  When the tax system treats dividends and repurchases differently, firms have an obvious 

reason to prefer one payout method over the other. That the German tax reform in 2001 has made 

repurchases more attractive, as explained in section 2, gives us our second hypothesis.  

H2 (taxes): The 2001 tax reform results in a reduction of the (target) dividend payout ratio and 

corresponding increase in the amount of repurchases.  

  So far we have assumed that (absent differential tax treatment) dividends and repurchases are 

perfect substitutes. This need not be the case, though. A firm's earnings may include both 

permanent and transitory components. Managers reluctant to increase dividends in response to 

high transitory earnings because the higher dividend level may not be sustainable typically try to 

avoid dividend cuts.
11

 Against this background, Jagannathan et al. (2000) have argued that firms 

use dividends to disburse permanent, and repurchases to pay out transitory, earnings. This is 

referred to as the flexibility hypothesis. Survey results reported in Brav et al. (2005) and the 

empirical evidence in Guay and Harford (2000) support this hypothesis.  

H3 (flexibility / payout): Changes in dividend payouts are caused by changes in permanent, but 

unrelated to changes in transitory, earnings.  

  The flexibility hypothesis implies that repurchases track the more volatile transitory 

component of earnings. That we consequently expect repurchases to be adjusted quickly to 

changes in (transitory) earnings implies the following hypothesis.  

                                                 
 

11
 Michaely et al. (1995) show the negative market reaction after dividend cuts to be stronger than the positive 

market reaction after dividend increases.  
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H4 (flexibility / speed of adjustment): The speed of adjustment coefficient will be larger in a 

Lintner model of total payout than in a Lintner model of dividends.  

  As noted in section 2, firms can use special designated dividends to disburse transitory cash 

flows. The flexibility hypothesis implies that firms used special dividends for that purpose prior 

to 1998, when repurchases were essentially prohibited. When repurchases were permitted, the 

importance of special dividends should have declined, especially after the 2001 tax reform that 

put dividends at a disadvantage relative to repurchases.  

H5 (special dividends): Special designated dividends lose importance after 1998.  

  Although DeAngelo et al. (2000) reject the hypothesis that repurchases displaced special 

dividends, we believe that the German setting, in which repurchases were prohibited prior to 

1998, warrants reconsideration of this hypothesis.  

  Young firms tend to have volatile earnings and may therefore be reluctant to initiate dividend 

payments (Fama and French, 2001). They may, however, be willing to repurchase shares.
12

 We 

therefore expect the fraction of firms that does not distribute cash to shareholders (using 

dividends or repurchases) to decrease after 1998.  

H6 (fraction of non-payers): The fraction of firms that do not pay out cash to shareholders 

decreases after 1998.  

 

                                                 
 

12
 Typically, special dividends are declared in addition to regular dividends. Therefore, special designated 

dividends are not an alternative for these firms.  
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4. Sample and data description 

  In this section we explain the construction of our sample and present summary statistics. The 

descriptive analysis provides an indication of the validity of some of our hypotheses.  

4.1.  Sample selection 

  Our sample includes all non-financial firms listed on the Frankfurt Stock Exchange that were 

among the largest 200 (as measured by total assets
13

) in Germany at any time during the 21-year, 

1988-2008 period. This results in an initial sample of 424 firms. Our sample covers, on average, 

67.2% of the aggregate market capitalization of all listed firms in Germany.  

  Because firms subject to a control agreement do not decide payout independently, we drop 

firms-years in which such an agreement was in place.
14

 We further restrict our sample to firms 

with at least two consecutive firm-year observations. The resulting data set is an unbalanced 

panel with 4,363 firm-year observations.  

  Until 1998, domestic firms had to prepare their accounts according to German accounting 

standards. Between 1998 and 2004, they were allowed (but not required) to substitute 

international accounting standards (IAS/IFRS or US-GAAP). Application of IAS/IFRS has been 

mandatory since 2005. Because a change in accounting standards can significantly affect 

reported earnings, we use dummy variables to control for the accounting standards that were 

                                                 
 

13
 We measure total assets at year-end. If a firm's fiscal year is not the calendar year, we estimate the year-end 

value of total assets as a time-weighted average of the total assets in the previous and following fiscal years.  

 
14

 A control agreement implies that a firm is effectively controlled by a parent company. For a detailed discussion, 

see Andres et al. (2009).  
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applied. In a robustness check, we exclude the first firm-year after a change in accounting 

standards.
15

 The results, being similar, are omitted.  

  Balance sheet items, items from the income statement, and dividends were collected from 

Saling/Hoppenstedt Aktienführer, an annual publication that provides detailed information (e.g., 

ownership structure, board composition, and financial report information) on German listed 

firms. Values denominated in Deutsche Mark were converted to Euros at the official conversion 

rate.
16

 

  Dividend information includes the nominal value and tax credit (under the imputation system 

in effect until 2001) as well as any special designated dividend. We also collect information on 

the number of shares outstanding. If a firm has several classes of shares (typically common 

shares and non-voting preferred shares), we calculate the total dividend payout. All values are 

adjusted for stock splits, stock dividends, and changes in dedicated capital (e.g., due to seasoned 

equity issues).  

  We further collect data on stock repurchases for the period 1998-2008. Because, as outlined 

in section 2, initiation of a repurchase must be publicly announced, the actual amount of 

repurchases must be published in the annual report. We use this information to infer amounts of 

repurchases in each fiscal year.  

  Because the annual dividend is typically paid by German firms in the second quarter of the 

fiscal year out of the previous year's earnings, we link each dividend payment to the fiscal year 

                                                 
 

15
 In the first year after a change in accounting standards, first-differenced earnings figures are calculated from two 

financial reports prepared according to different rules.  

 
16

 The official conversion rate for 1998 was 1.95583 Deutsche Mark per Euro. 



 14 

preceding the year in which the dividend was paid. For example, we link the dividend paid in 

2004 to earnings in 2003.  

  Matters are more complicated for repurchases. Repurchases that occurred early in 2004, for 

example, are likely to be related to 2003 earnings, whereas repurchases that occurred later in the 

year may well have been in response to interim earnings figures for 2004. In our baseline 

specification, we treat repurchases like dividends, that is, repurchases that occurred in 2004 are 

linked to 2003 earnings. As a robustness check, we implement an alternative specification; we 

link repurchases to the earnings of the year in which they occur (i.e., repurchases made in 2004 

are linked to 2004 earnings).
17

  

4.2.  Descriptive statistics 

  Table 1 presents summary statistics for per-share earnings, total payouts, and regular 

dividends. Total payout is the sum of regular dividends (until 2001, including the tax credit), 

special dividends (also including the tax credit, when applicable), and repurchases (from 1998 

onwards).  

  On average, firms pay out about two-thirds of their earnings, and regular dividends account 

for 51.8% of earnings. Total payouts are almost as volatile as earnings (coefficient of variation, 

4.86, as compared to 5.43). Regular dividends are much less volatile, their coefficient of 

variation, 2.77, being about half the corresponding value for earnings. These results are 

consistent with the stylized fact that "regular dividends are what is smoothed, and not total 

payouts" (DeAngelo et al., 2008, p. 158). The finding that total payouts are much more volatile 

than dividends is inconsistent with the perfect substitutes hypothesis. Were dividends and 

                                                 
 

17
 Results are similar and not reported, but available upon request. 
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repurchases  perfect substitutes, there would be no reason to smooth dividends but not total 

payouts.  

[Insert Table 1 about here] 

  Table 2 shows the evolution of dividend payout ratios, special dividend payout ratios, 

repurchase ratios, and total payout ratios over time. The payout ratios are also depicted in Figure 

1. Dividend ratios appear to decrease over time. The average ratio for the pre-repurchase period 

1988-1997 is 56.4%, the corresponding value for the repurchase period 1998-2008 only 44.2%. 

It is also noteworthy that (contrary to hypothesis H2) dividend payout ratios do not decrease after 

the 2001 tax reform.  

  Total payout ratios, on the other hand, change only slightly, from 57.7% to 53.7%. Although 

these shifts are consistent with dividends being substituted by repurchases, the special dividend 

ratio increases rather than decreases, from 1.3% to 1.5%. This is consistent with DeAngelo et al. 

(2000), but clearly inconsistent with our hypothesis H5.  

  Stock repurchases are much less important in Germany than in the United States. The highest 

repurchase ratio, 17.2%, was observed in 2000. That repurchase ratios are much lower than 

dividend ratios in any given year might be explained by the fact that repurchases were prohibited 

before 1998, and firms only slowly adopted this additional method of payout. But that the largest 

repurchase ratio in our sample was observed in 2000 casts doubt on this explanation. An 

alternative explanation for the low repurchase ratios is the restrictive regulation that requires 

advance approval by shareholders, and limits individual repurchase programs to no more than 

10% of shares outstanding.  

[Insert Table 2 about here] 

[Insert Figure 1 about here] 
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  Table 3 shows the fraction of firms that increased, decreased, or held constant their dividend 

and total payout. The figures for dividends and total payouts being almost identical, we 

concentrate on the former. Dividends are unchanged in more than 35% of cases. We observe 

more increases (about 40%) than decreases and omissions (together, 28.3%). This pattern is 

consistent with managers being reluctant to cut dividends (and total payouts). Similar asymmetry 

between increases and decreases has been reported for the United States (e.g., Jagannathan et al., 

2000; Skinner, 2008) and Germany (Andres et al., 2009).  

[Insert Table 3 about here] 

  As argued above, we expect the fraction of firms that does not distribute earnings to 

shareholders to decrease subsequent to the authorization of stock repurchases in 1998. We 

therefore divide our sample firms into two groups, those that pay dividends in a particular year, 

and those that do not. The latter group is further decomposed into two subgroups, firms that pay 

no dividend in a particular year but have paid a dividend in earlier years, and firms that never 

paid a dividend. The fraction of sample firms in each of these four groups is depicted in Figure 2.  

The fraction of dividend-paying firms decreased steadily until about 2003, then rebounded. It is 

noteworthy that the fraction of dividend-paying firms appeared to increase rather than decrease 

with the authorization of repurchases in 1998. The fraction of non-paying firms being the 

complement of the fraction of paying firms is, of itself, not interesting. What is interesting, 

though, is the decomposition into former payers and firms that never paid dividends to 

shareholders. The fraction of the latter group had been close to zero until 1997, began to increase 

in 1998, and reached a plateau in 2001, where it remained for several years, evidencing a slight 

decline after 2005.  
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  The increase in the fraction of firms that never paid out dividends coincides with the 

introduction of repurchases in 1998 and with the hot IPO market at the end of the 1990s. Newly 

listed firms thus either use repurchases to disburse cash to shareholders or do not disburse cash at 

all. We find the latter to be the dominant case. Firms that never paid dividends (287 firm-year 

observations in the 1998-2008 period) also tended not to repurchase shares. Our data set contains 

only 35 firm-year observations (12.2%) in which a firm that never paid a dividend repurchased 

shares.  

[Insert Figure 2 about here] 

5. Methodology and results 

  The descriptive statistics presented in the previous section give some indication of the 

validity of our hypotheses. We pursue further conclusions by running a set of multivariate 

regressions derived from Lintner’s (1956) model of dividend payouts. We explain below how the 

original model is adapted to test changes in the payout policy of our sample firms. 

5.1.  Model specifications 

  The starting point of our analysis is Lintner’s (1956) model in its simplest form
18

  

   (1) 

   (2) 

                                                 
 

18
 Estimating a model in which we include lagged earnings, as suggested by Fama and Babiak (1968), yields 

similar results (unreported, but available upon request). 

 *

i,t i i i,t i,t 1 i,tD c D D u    

*

i,t i i,tD r P
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where  is a constant, ci is the speed of adjustment coefficient, Pi,t are after-tax earnings, Di,t are 

dividend payments, ΔDi,t is the change in dividend payments, Di,t
* 

are the desired dividend 

payments, and
 
ri is the target payout ratio for firm i. Equation (1) models partial adjustment 

towards the desired level of dividends Di,t
*
, provided that 0 ≤ ci ≤ 1. The two polar cases 

correspond to complete adjustment (ci=1) and no adjustment (ci=0) towards the desired payout 

level.  

  Substitution of (2) into (1) yields 

   (3) 

where  and . It is common to assume the target payout ratio and speed of 

adjustment coefficient to be constant across firms (Andres et al., 2009; Fama, 1974; Skinner, 

2008). Adding year-fixed effects (YEARt)
19

 and firm-fixed effects (i) to capture firm-specific 

heterogeneity yields the baseline specification  

 .  (4) 

  This specification considers only (regular) dividends. Denoting special dividends by Si,t and 

repurchases by Ri,t, we obtain a model based on total payouts  

 . (5) 

Under the perfect substitutes hypothesis, model (5) is a reasonable specification.  

  Hypothesis 1 states that the introduction of repurchases in 1998 does not affect the 

parameters of a Lintner model of total payouts. To test this hypothesis, we define, and interact 

with the independent variables of the total payout model (5), a dummy variable set to 0 before 

1998 and to 1 from 1998 onwards. The coefficient estimates enable us to test whether the target 

                                                 
 

19
 We re-estimate all models without year-fixed effects and obtain qualitatively similar results.  

i

i,t i i i,t i i,t 1 i,tD b P d D u    

i i ib c r  i id 1 c 

i,t i,t i,t 1 t i i,tD bP dD YEAR    

   i,t i,t i,t i,t i,t 1 i,t 1 i,t 1 t i i,tD S R bP d D S R YEAR          



 19 

total payout ratio, speed of adjustment, or both changed after the introduction of repurchases in 

1998.  

  Hypothesis 2 states that the 2001 tax reform should result in a reduction of dividend payout 

ratios. We test this hypothesis by augmenting our baseline (dividends-only) model (4) with a 

dummy variable set to 0 before the tax reform and to 1 thereafter. This dummy variable is also 

interacted with the independent variables. As above, the coefficient estimates enable us to test 

whether the target dividend payout ratio, speed of adjustment, or both changed after the tax 

reform.  

  The flexibility hypothesis (our hypothesis 3) states that dividends are paid out of permanent, 

and repurchases (and special dividends) out of transitory, earnings. Model (5) is an inappropriate 

specification because it does not differentiate between the two components of earnings.  

We test the flexibility hypothesis by decomposing earnings into permanent and transitory 

components using the following simple procedure. We define permanent earnings  to be 

the three-year moving average of earnings,
20

  the deviation between total and permanent 

earnings.  

  As a robustness check, we implement two alternative specifications; we use a five-year 

instead of three-year moving average, and estimate an AR(1)-model for each firm. The predicted 

values are interpreted as the permanent component, the residual as the transitory component, of 

                                                 
 

20
 Our choice of three-year moving averages is inspired by Guay and Harford (2000), who consider cash flow 

shocks to be the average of cash flows in years t=0 and t=-1, and measure the permanence of cash flow shocks as the 

difference between a three-year post-shock cash-flow period (t=1, t=2, and t=3) and three-year pre-shock cash-flow 

period (t=-4, t=-3 and t=-2). 

i,tPermP

i,tTransP
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earnings. The results for these alternative specifications, being similar to those reported in Table 

7, are omitted.  

We estimate the following model.  

  (6) 

If dividend changes reflect changes in permanent earnings, the coefficient k in equation (6) 

should, according to hypothesis 3, be zero. Moreover, because firms could not use repurchases to 

disburse temporary earnings prior to 1998, there may be a structural break in 1998. We address 

this issue by including a shift variable (and corresponding interaction terms) that measure 

differences between the period prior to 1998 and the period from 1998 onwards.  

  Under the flexibility hypothesis, positive transitory earnings are expected to result in 

repurchases or special dividends. To test this hypothesis, we define the variable , which 

equals the transitory earnings, as defined above, when positive, and zero when the transitory 

earnings are negative. We then estimate the following model based on repurchases and special 

dividends.  

  (7) 

We expect k to be positive and b to be zero.  

5.2.  Estimation methods 

  The models we estimate are dynamic panel data models with a relatively short time series 

(T=21) and relatively large number of firms (N=424).
21

 It is well known that in this case the OLS 

                                                 
 

21
 T=21 is the maximum number of firm-years for an individual firm. Our dataset being an unbalanced panel, the 

average number of firm-years is much smaller, amounting to 11 years. Similarly, the average number of firm 

observations per year, 208, is smaller than the number of different firms in our sample.  

i,t i,t i,t i,t 1 t i i,tD bPermP kTransP dD YEAR     

i,tTransP

   i,t i,t i,t i,t i,t 1 i,t 1 t i i,tS R bPermP kTransP d S R YEAR
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estimator yields upward-biased estimates of the coefficient on the lagged dependent variable. 

The within-group estimator (WG) (obtained by subtracting the firm-specific mean from all 

observations), on the other hand, yields downward-biased estimates (e.g., Bond, 2002; Nickel, 

1981). Because consistent estimates can be obtained using GMM, we implement the GMM-in-

systems (GMM(SYS)) estimator (Blundell and Bond, 1998), which simultaneously estimates the 

equation in first differences with lagged levels as instruments and the equation in levels with 

lagged first differences as instruments.  

  We apply, in the implementation of the GMM(SYS) estimator, Roodman's (2009) rule of 

thumb, which states that the number of instruments should not exceed the number of cross-

sectional units (firms, in our case). We impose this restriction, then choose the instrument matrix 

with the highest p-value for the Hansen-test of over-identifying restrictions.  

  We report as well as the GMM estimator the OLS and WG estimators. The coefficient on 

lagged payout obtained using the GMM(SYS) estimator should lie between the estimators 

obtained using the OLS and WG estimators.  

5.3.  Results 

  For all model specifications, we report estimates based on OLS, together with the within-

group (WG) and GMM-in-systems (GMM(SYS)) estimators. We begin the analysis by 

estimating Lintner's (1956) original specification as a benchmark model. Columns (1) to (3) of 

Table 4 contain the coefficient estimates of this baseline specification (equation 4). The 

coefficients on the lagged dependent variable vary between 0.67 (WG) and 0.80 (OLS), with a 

GMM(SYS) coefficient estimate (0.68) that is much closer to the within-group estimator. These 
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results confirm the prediction of an upward bias in OLS. The parameter estimates result in a 

speed of adjustment in the range of [0.20, 0.33], which is roughly in line with other studies that 

use German data (Andres et al., 2009; Behm and Zimmermann, 1993). The estimated target 

payout ratio (b/(1-d)) varies between 0.23 (WG) and 0.48 (GMM(SYS)). Accordingly, estimates 

obtained via OLS and GMM(SYS) are quite close to the average dividend payout ratio over the 

full sample period (46.6%, as documented in Table 2).  

  Not surprisingly, the estimates of the target payout ratio are higher for the full payout model 

(columns (4) – (6)). These estimates are based on model specification (5), in which (regular) 

dividends, special dividends, and repurchases add up to total payout. Again, the results of the 

GMM(SYS) estimation (52.5%) are quite close to the average total payout ratio (55.8%), 

although the target payout ratio is only slightly higher than the estimates in columns (1) – (3). 

This points to the importance of dividends as German firms' main form of payout. When we 

compare speed of adjustment, the total payout model yields substantially higher estimates than 

the dividends-only model. This finding is consistent with hypothesis 4, and indicates that 

(regular) dividends are, indeed, more sticky than total payouts.  

[Insert Table 4 about here] 

  The models discussed thus far implicitly assume target payout ratios and speed of adjustment 

to be constant throughout the sample period. With the introduction of stock repurchases, the 

importance of (regular) dividends may have diminished, however. Our descriptive results in 

Table 2 do, indeed, show a decrease in average dividend payout ratio from 56.4% to 44.1%.  
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  The results of a model specification that allows for a structural break in 1998 are reported in 

Table 5. Considering first the dividends-only model (columns (1) – (3) in Table 5), we find, as 

expected, a negative and highly significant (at the 5% level or better) change in the target 

dividend payout ratio. Before 1998, the estimated target payout ratio varies between 0.49 and 

0.70, and drops significantly when stock repurchases became legal (range [0.19, 0.47]. Estimates 

of speed of adjustment are also lower for the period after 1997. This implies that dividend 

payouts became even more sticky after repurchases were allowed. A possible explanation for this 

finding is that firms, to some extent, used dividends to disburse transitory earnings prior to 1998, 

but ceased to do so when repurchases were permitted.  

  Columns (4) – (6) of Table 5 report the estimates for the total-payout model.
22

 The results 

show a substantial decrease in estimated target total payout ratio (from 0.79 to 0.49), and strong 

increase in speed of adjustment (from 0.51 to 0.88, all figures relate to the GMM(SYS) 

estimation), after 1997. These results are inconsistent with the perfect substitutes hypothesis 

(H1), implying, rather, that dividends and repurchases are not perfect substitutes. Stock 

repurchases (and potentially also special dividends) accommodate more rapid adjustment to 

temporary changes in earnings, as reflected in the faster speed of adjustment during the second 

half of the sample period.  

                                                 
 

22
 There are 53 cases of firms announcing their intention to use share repurchases as a means of payment in future 

acquisitions ("acquisition currency"). Eliminating the corresponding 53 firm-year observations yields results similar 

to those presented in the text.  
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  As in Table 4, we find higher estimates of speed of adjustment with the total payout (columns 

(4) – (6)) than with the dividends-only (columns (1) – (3)) model. This adds to the evidence that 

supports hypothesis 4.  

[Insert Table 5 about here] 

  In sum, the findings in Table 5 indicate that German firms do not consider dividends and 

repurchases (perfect) substitutes.  

  As pointed out in section 2, a change in taxation in 2001 made repurchases relatively more 

desirable for the vast majority of investors. We therefore expect target dividend payout ratios to 

decrease after 2001 (hypothesis 2). To test this hypothesis, we extend the dividends-only model 

of Table 5 that allows for a structural break in 1998 to allow as well for a tax-induced structural 

break in 2002. The results are reported in Table 6. The coefficient estimates show substantial 

variation across sub-periods. We find payouts in later years to be much more rigid, as evidenced 

by a significantly lower speed of adjustment after 2001. The estimates of the target payout ratio 

are not within an economically meaningful range. The GMM-in-systems estimator implies a 

target payout ratio exceeding 100%. Because the model specification with two structural breaks 

yields implausible results (possibly because the second sub-period is quite short), we abstain 

from modeling both structural breaks in further analyses, focusing instead on the main structural 

break in 1998.  

  To gain further insight into the impact of the tax reform on payout decisions, we re-estimate 

the model for the first (1988-97) and last (2002-08) sub-periods separately. These results are also 

reported in Table 6 (specification (4) and (5)). The target dividend payout ratio is 0.62 in 1988-
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97 and 0.72 in 2002-08. Both the joint estimation and separate estimations for the sub-periods 

thus yield results inconsistent with H2, which hypothesis predicts lower target dividend payout 

ratios after the tax reform.
23

 Our results thus imply that tax considerations do not seem to be a 

(first order) determinant of German firms' payout policy. This corroborates evidence reported in 

Andres et al. (2012).
 24

 

 [Insert Table 6 about here] 

  The analysis thus far has shown speed of adjustment to generally be higher in a total payout 

than in a dividends-only model. This is consistent with the flexibility hypothesis of Jagannathan 

et al. (2000), which predicts changes in dividends to be related to changes in permanent, but 

unrelated to changes in temporary, earnings. To test of this hypothesis (our H3) directly, we 

decompose earnings into permanent and transitory components (see model (6) above). The 

model is estimated for dividends only, and allows for a structural break in 1998. Results are 

reported in Table 7. During the first half of the sample period, the coefficients of both permanent 

and transitory earnings are positive and highly statistically significant, and estimated target 

                                                 
 

23 
In a robustness check we estimate a model in which we include a tax discrimination variable to account for the 

specific tax preferences of the controlling shareholder. The discrimination variable is constructed following Andres 

et al. (2012). The results are similar to our baseline specification and are therefore not reported, but available upon 

request. 

 
24

 Empirical results on the effect of the 2001 tax reform on German firms are inconclusive. Andres et al. (2012) 

find that the tax status the controlling shareholders has no impact on dividend decisions. In contrast, Kaserer et al. 

(2012) claim that German firms exhibit a lower propensity to pay dividends following the 2001 tax reform. 
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payout ratios only slightly lower for transitory than for permanent earnings. This implies that, 

prior to the introduction of repurchases, firms used regular dividends to disburse transitory 

earnings.  

  With the introduction of stock repurchases, this picture changes. We observe a statistically 

significant structural break for both earnings components. Whereas the target payout ratio for 

permanent earnings decreases moderately (from 0.68 to 0.51 for the GMM(SYS) estimation), we 

observe a substantial and significant (at the1% level) decrease for temporary earnings, from 0.66 

to 0.26 (GMM(SYS)). Thus, in the period after 1997, the reaction of dividend payouts to changes 

in transitory earnings is much weaker than in the pre-1998 period. Speed of adjustment also 

decreases after 1997. Both results are consistent with the flexibility hypothesis (H3). Equipped 

by the introduction of stock repurchases in 1998 with a more flexible method of disbursing 

transitory earnings, firms no longer use regular dividends for this purpose.  

[Insert Table 7 about here] 

  Whereas our measure of the transitory component of earnings can, by definition, be negative, 

the flexibility hypothesis implies that only positive deviations in earnings (i.e., positive transitory 

earnings) result in (temporary) payouts. We therefore run additional regressions in which only 

positive transitory earnings are considered to explain changes in special dividends and 

repurchases. Table 8 presents the results of this specification (model (7)). As expected, we find 

speed of adjustment to be quite high, lending further support to the notion that special dividends 

and repurchases are used as flexible means of payouts. In fact, the estimated speed of adjustment 

further increases with the introduction of stock repurchases. Surprisingly, the permanent earnings 
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component has a significant and positive impact on special dividends before 1998. The 

coefficient on positive transitory earnings is also positive (and partly significant), but 

consistently lower in magnitude. This implies that special dividends were partly used to pay out 

permanent earnings. Special dividends and stock repurchases are not influenced by the 

permanent component of earnings during the second half of the sample period, however. 

Accordingly, the estimated target payout ratio of permanent earnings falls to almost zero (for 

GMM(SYS)). On the other hand, the target payout ratio for the (positive) transitory component 

of earnings increases strongly and significantly (at the 10% level), from 0.09 to 0.61 

(GMM(SYS)). This can again be interpreted as evidence in favor of the flexibility hypothesis. 

[Insert Table 8 about here] 

6. Conclusion 

  The Lintner (1956) model, the workhorse of empirical research on corporate payout policy, is 

usually applied to dividend payouts, which is not necessarily appropriate against the background 

of the strong increase in repurchases. We argue that a comparison of Lintner models of dividend 

payout and total payout can yield insights into the drivers of the payout decision, enabling us to 

discriminate among alternative theories of corporate payout, namely, the perfect substitutes and 

flexibility hypotheses and tax-based explanations. These theories make specific predictions about 

target payout ratios and speed of adjustment coefficients in Lintner models of dividend payout 

and total payout. 

  A distinguishing feature of our dataset is that it spans the authorization, in 1998, of stock 

repurchases in Germany as well as a tax reform in 2001, enabling us to analyze how these events 
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affected payout policy. We find that the introduction of repurchases in 1998 materially affected 

the payout policy of German firms. Our finding that the dividend and total target payout ratios 

decrease, and speed of adjustment decreases for dividend, but increases for total payout, is 

inconsistent with the perfect substitutes hypothesis, which predicts that the introduction of 

repurchases should not alter total payouts. Interestingly, special designated dividends do not lose 

importance subsequent to the introduction of repurchases.  

  We find no evidence that German firms have changed their payout policy in response to the 

2001 tax reform. This finding, although it might seem surprising, is consistent with Andres et 

al.’s (2012) finding that the tax preferences of the largest shareholder have no impact on the 

dividend payout ratios of German firms.  

  Our results provide clear support for Jagannathan et al.'s (2000) financial flexibility 

hypothesis. Our finding that dividends are more rigid than total payouts is consistent with the 

prediction of the flexibility hypothesis that dividends are paid primarily out of permanent 

earnings. We further document that the responsiveness of dividends to changes in transitory 

earnings declined substantially after the introduction of repurchases. This finding also supports 

the flexibility hypothesis.  
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Table 1 

Summary statistics 

This table provides summary statistics for dividends, total payout, and earnings in Euros per share. Total payout is 

defined as the sum of regular (gross) dividends, special dividends, and stock repurchases. The sample consists of 

4,363 firm-year observations over the sample period from 1988 to 2008. Because we do not have information on 

special dividends for 21 firm-year observations, the number of observations for total payout is reduced accordingly. 

 

 Earnings Total payout Dividends 

Mean 15.35 10.13 7.95 

Standard deviation 83.34 43.08 21.98 

Coefficient of variation 5.43 4.86 2.77 

Median 5.03 3.99 3.91 

Maximum 2,278.00 1,566.00 399.42 

Minimum -1.078.43 0 0 

No. observations 4,363 4,342 4,363 
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Table 2 

Aggregate payout ratios  

This table provides annual information on payout ratios. The data consist of all firm-year observations with positive 

earnings (hence, the number of observations is lower than in Table 1). Yearly payout ratios are obtained by relating 

aggregate payouts (dividends and/or repurchases) to aggregate earnings ∑iEARN. ∑iDIV is the aggregate dividend 

payout per year expressed in millions of Euros. Accordingly, ∑iSPECIAL is defined as the aggregate payout of 

special dividends, ∑iREP as the aggregate repurchase volume, and ∑iTP as the sum of the three aforementioned 

items. We dropped two special dividends from the sample. Heidelberg Druckmaschinen AG paid a special dividend 

of 27.71 € in 1997. Altana AG paid a special dividend of 33.50 € in 2007. This corresponds to a special payout 

volume of 2,833 Mio. € and 4,732 Mio. €, corresponding to 77.54% and 61.98% of the pre-dividend market value of 

equity, respectively. We additionally report average payout ratios for the overall sample period (1988-2008), the 

period before the introduction of stock repurchases (1988-1997), and the period thereafter (1998-2008). 

 

 Year #OBS ∑iDIV/ 

∑iEARN 

∑iSPECIAL/ 

∑iEARN 

∑iREP/ 

∑iEARN 

∑iTP/ 

∑iEARN 

 

 
1988 147 70.34% 1.73% - 72.07%  

 
1989 158 65.42% 0.36% - 65.78%  

 
1990 164 51.16% 1.15% - 52.31%  

 
1991 170 68.97% 1.11% - 70.08%  

 
1992 136 35.08% 0.12% - 35.20%  

 
1993 149 73.89% 0.87% - 74.76%  

 
1994 151 70.89% 3.66% - 74.55%  

 
1995 170 61.22% 1.57% - 62.79%  

 
1996 164 55.33% 0.51% - 55.84%  

 
1997 155 55.48% 3.16% - 58.64%  

 
1998 181 62.44% 0.50% 0.02% 62.96%  

 
1999 193 58.91% 1.04% 2.51% 62.46%  

 
2000 227 39.95% 0.63% 17.15% 57.73%  

 
2001 224 39.09% 4.24% 9.05% 52.39%  

 
2002 179 39.90% 1.69% 1.64% 43.24%  

 
2003 169 45.04% 1.98% 2.43% 49.44%  

 
2004 157 47.47% 0.26% 6.81% 54.53%  

 
2005 182 46.21% 0.55% 4.62% 51.38%  

 
2006 184 49.27% 0.41% 5.06% 54.74%  

 
2007 192 43.06% 1.15% 6.71% 50.92%  

 
2008 179 36.90% 2.33% 16.56% 55.79%  

 
1988-97 1,417 56.43% 1.31% - 57.74%  

 
1998-08 2,067 44.24% 1.53% 7.90% 53.67%  

 
1988-08 3,484 47.12% 1.49% 6.16% 54.77%  
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Table 3 

Type of payout change 

This table shows the type and number of payout changes for each year of our sample. A firm can increase, decrease, 

or maintain its payout relative to the previous year. In the case of a decrease, a firm can either reduce or omit 

payouts. Total payout is defined as the sum of regular (gross) dividends, special dividends, and stock repurchases. 
 

  Dividends Total payout  

 
Year Increase Maintain  Decrease Omit Increase Maintain Decrease Omit  

 
1988 45 77 24 4 38 65 22 4  

 
1989 65 72 19 3 67 70 19 3  

 
1990 76 65 19 3 76 65 19 3  

 
1991 72 58 40 10 76 58 36 10  

 
1992 53 53 48 19 53 52 49 19  

 
1993 40 71 39 11 42 70 38 11  

 
1994 67 32 83 15 67 31 84 15  

 
1995 87 63 35 5 83 62 40 5  

 
1996 80 58 47 19 74 58 53 19  

 
1997 72 61 52 16 73 60 52 14  

 
1998 97 62 28 6 94 63 30 6  

 
1999 82 82 39 6 81 79 43 6  

 
2000 86 54 66 8 92 50 64 7  

 
2001 130 48 61 8 124 47 68 7  

 
2002 67 58 108 25 66 56 111 25  

 
2003 61 113 55 23 62 108 59 23  

 
2004 115 70 36 17 109 66 46 19  

 
2005 86 73 58 8 90 67 60 9  

 
2006 107 97 16 6 102 92 26 8  

 
2007 100 98 23 11 106 82 33 10  

 
2008 108 91 19 11 115 73 30 12  

 
1988-97 657 

(39.3%) 

610 

(36.5%) 

406 

(24.3%) 

105 

(6.3%) 

649 

(39.3%) 

591 

(35.8%) 

412 

(24.9%) 

103 

(6.2%) 

 

 
1998-08 1039 

(43.4%) 

  846 

(35.3%) 

509 

(21.3%) 

129 

(5.4%) 

1041 

(43.5%) 

783 

(32.7%) 

570 

(23.8%) 

132 

(5.5%) 

 

 
1988-08 1696 

(41.7%) 

1456 

(35.8%) 

915 

(22.5%) 

234 

(5.8%) 

1690 

(41.8%) 

1374 

(34.0%) 

982 

(24.3%) 

235 

(5.8%) 
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Table 4 

Classical Lintner model and total payout model 

This table shows the results of OLS, within-groups (WG), and GMM-in-Systems (GMM(SYS)) regressions with 

dividends per share as the dependent variable (regression models 1-3). We also report results with total payout as the 

dependent variable (regression models 4-6). The number of observations is slightly lower for models 4-6 because in 

some cases we were unable to identify whether a special dividend was paid in addition to the regular dividend. The 

first column shows the independent variables. Di,t-1 and Si,t-1 are dividends and special dividends per share, 

respectively, paid out in the previous year. Ri,t-1 corresponds to the repurchase volume per share in the previous year. 

P represents after-tax earnings per share. For the fixed-effects models, the coefficient for Constant is the average 

value of the fixed effects as obtained from Stata 12. Each cell shows the estimated coefficient and t-value (in 

parentheses). The superscripts *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively. The 

statistics m1 and m2 are tests for the absence of first-order and second-order serial correlation in the residuals, 

asymptotically distributed as N(0,1) under the null of no serial correlation. The Hansen statistic is a test of the over-

identifying restrictions, asymptotically distributed as χ
2
(k) under the null of valid instruments, with k degrees of 

freedom reported in parentheses. All regressions include year dummies and a dummy indicating a change in 

accounting standards. Speed of adjustment is calculated as one minus the coefficient for Di,t-1 (or Di,t-1+Si,t-1+Ri,t-1). 

Target ratio equals the coefficient for Pi,t divided by Speed of adjustment.  

 

 Regular dividends Total payout 

 OLS WG GMM(SYS) OLS WG GMM(SYS) 

Constant 1.111  1.675  -0.168 * 2.937 *** 1.955  7.404  

 (1.41)  (1.82)  (-0.17)  (2.54)  (1.05)  (1.60)  

Di,t-1 0.802 *** 0.666 *** 0.681 *** -  -  -  

 (6.89)  (6.16)  (5.95)        

Di,t-1+Si,t-1+Ri,t-1 -  -  -  0.252  0.139  0.183  

       (1.33)  (0.96)  (1.32)  

Pi,t 0.083 ** 0.078 ** 0.154 *** 0.339 *** 0.320 ** 0.429 *** 

 (2.14)  (2.11)  (2.79)  (2.68)  (2.40)  (4.10)  

m1 -  -  -2.59  -  -  -1.98  

m2 -  -  -1.08  -  -  -1.30  

Hansen  -  -  334.22  -  -  339.90  

(d.f)     (316)      (313)  

Observations 3960  3960  3960  3909  3909  3909  

Target ratio 0.419  0.234  0.483  0.453  0.372  0.525  

Speed of adj. 0.198  0.334  0.319  0.748  0.861  0.817  
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Table 5 

Introduction of stock repurchases 

This table shows the results of OLS, within-groups (WG), and GMM-in-Systems (GMM(SYS)) regressions with 

dividends per share as the dependent variable (regression models 1-3). We also report results with total payout as the 

dependent variable (regression models 4-6). The number of observations is slightly lower for models 4-6 because in 

some cases we were unable to identify whether a special dividend was paid in addition to the regular dividend. The 

first column shows the independent variables. Di,t-1 and Si,t-1 are dividends and special dividends per share, 

respectively, paid out in the previous year. Ri,t-1 corresponds to the repurchase volume per share in the previous year. 

P represents after-tax earnings per share. For the fixed-effects models, the coefficient for Constant is the average 

value of the fixed effects as obtained from Stata 12. Each cell shows the estimated coefficient and t-value (in 

parentheses). The superscripts *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively. We 

introduce a structural break to account for the introduction of stock repurchases in 1998. We report the coefficient 

for the period from 1998 onwards, which is the sum of the pre-break period (1988-1997) parameter and a shift term. 

We test whether the sum of the pre-break period parameter and shift term is statistically different from zero. We also 

report the standard t-test for the shift parameter and (in parentheses) t-value (note that the coefficient is the sum of 

the pre-break coefficient and shift parameter, whereas the t-statistic is for the shift parameter; there can thus be cases 

in which the parameter is positive and the t-statistic negative). The superscripts +, ++, +++ denote significance at the 

10%, 5%, and 1% levels, respectively. The statistics m1 and m2 are tests for the absence of first-order and second-

order serial correlation in the residuals, asymptotically distributed as N(0,1) under the null of no serial correlation. 

The Hansen statistic is a test of the over-identifying restrictions, asymptotically distributed as χ
2
(k) under the null of 

valid instruments, with k degrees of freedom reported in parentheses. All regressions include year dummies and a 

dummy indicating a change in accounting standards. Speed of adjustment is calculated as one minus the coefficient 

for Di,t-1 (or Di,t-1+Si,t-1+Ri,t-1) in the respective period. Target ratio equals the coefficient for Pi,t divided by Speed of 

adjustment in the respective period.  

 

 Regular dividends Total payout 

 OLS WG GMM(SYS) OLS WG GMM(SYS) 

Constant 1.102  1.048  0.423  1.276  -0.075  8.807 *** 

 (1.50)  (0.96)  (0.42)  (1.02)  (-0.04)  (2.13)  

Di,t-1 (88-97) 0.669 *** 0.613 *** 0.608 *** -  -  -  
 (16.77)  (27.3)  (47.44)        

Di,t-1 (98-08) 0.886 ***,
++

 0.735 *** 0.768 *** -  -  -  

 (2.26)  (0.91)  (1.14)        

Di,t-1+Si,t-1+Ri,t-1 (88-97)  -  -  -  0.577 *** 0.476 *** 0.494 *** 

         (15.10)  (4.49)  (9.11)  

Di,t-1+Si,t-1+Ri,t-1 (98-08) -  -  -  0.179 
++ 

0.080 
++ 

0.117 
+++ 

       (-2.30)  (-2.25)  (-3.07)  

Pi,t (88-97) 0.196 *** 0.188 *** 0.274 *** 0.284 *** 0.274 *** 0.397 *** 

 (3.23)  (2.93)  (25.65)  (3.24)  (3.05)  (43.90)  

Pi,t (98-08) 0.054 **,
++

 0.051 **,
++

 0.107 ***,
+++

 0.346 ** 0.329 ** 0.431 *** 

 (-2.56)  (-2.26)  (-4.04)  (0.38)  (0.33)  (0.28)  

m1 -  -  -2.74          -          -  -1.98  

m2 -  -  -0.37          -          -  -1.23  

Hansen  -  -  330.67          -          -  339.87  

(d.f)     (307)      (313)  

Observations 3960  3960  3960  3909  3909  3909  

Target ratio (88-97) 0.592  0.486  0.699  0.671  0.523  0.785  

Target ratio (98-08) 0.474  0.192  0.461  0.421  0.358  0.488  

Speed of adj. (88-97) 0.331  0.387  0.392  0.423  0.524  0.506  

Speed of adj. (98-08) 0.114  0.265  0.232  0.821  0.920  0.883  
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Table 6 

Tax reform 

This table shows the results of OLS, within-groups (WG), and GMM-in-Systems (GMM(SYS)) regressions with 

dividends per share as the dependent variable. The number of observations is slightly lower for models 4-6 because 

in some cases we were unable to identify whether a special dividend was paid in addition to the regular dividend. 

The first column shows the independent variables. Di,t-1 represents dividends per share paid out in the previous year.  

P represents after-tax earnings per share. For the fixed-effects models, the coefficient for Constant is the average 

value of the fixed effects as obtained from Stata 12. Each cell shows the estimated coefficient and t-value (in 

parentheses). The superscripts *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively. We 

introduce two structural breaks to account for the introduction of stock repurchases in 1998 and the tax reform in 

2001. We report coefficients for the periods 1998-2001 and 2002-2008, which are, in both cases, the sum of the pre-

break period (1988-1997) parameter and a shift term. We test whether the sum of the 1988-1997 period parameter 

and the shift term is statistically different from zero. We also report the standard t-test for the shift parameter and (in 

parentheses) t-value (note that the coefficient is the sum of the pre-break coefficient and shift parameter, whereas the 

t-statistic is for the shift parameter; there can thus be cases in which the parameter is positive and the t-statistic 

negative). The superscripts +, ++, +++ denote significance at the 10%, 5%, and 1% levels, respectively. The 

statistics m1 and m2 are tests for the absence of first-order and second-order serial correlation in the residuals, 

asymptotically distributed as N(0,1) under the null of no serial correlation. The Hansen statistic is a test of the over-

identifying restrictions, asymptotically distributed as χ
2
(k) under the null of valid instruments, with k degrees of 

freedom reported in parentheses. All regressions include year dummies and a dummy indicating a change in 

accounting standards. Speed of adjustment is calculated as one minus the coefficient for Di,t-1 in the respective 

period. Target ratio equals the coefficient for Pi,t divided by Speed of adjustment in the respective period.  

 

 Regular dividends 

 OLS WG GMM(SYS) GMM(SYS) GMM(SYS) 

Constant 1.092  1.129  -0.550  0.221  -2.830 *** 

 (1.49)  (1.03)  (-0.63)  (0.55)  (-2.60)  

Di,t-1 (88-97) 0.671 *** 0.580 *** 0.582 *** 0.538 *** -  
 (16.52)  (28.81)  (43.20)  (30.20)    

Di,t-1 (98-01) 0.484 *** 0.299 **,
+
 0.322 ***,

+ 
-  -  

 (-1.35)  (-1.90)  (-1.80)      

Di,t-1 (02-08) 1.008 ***,
+++

 0.859 ***,
++

 0.941 **,
+++ 

-  0.880 *** 

 (3.73)  (2.88)  (3.43)    (7.78)  
Pi,t (88-97) 0.196 *** 0.180 *** 0.280 *** 0.288 *** -  

 (3.23)  (2.85)  (31.47)  (44.30)    

Pi,t (98-01) 0.041 
++ 

0.033 
+++ 

0.250 *** - 
 

- 
 

 (-2.49)  (-2.34)  (-0.37)      

Pi,t (02-08) 0.048 **,
++ 

0.044 **,
++

 0.078 **,
+++ 

-  0.086 ** 
 (-2.35)  (-2.01)  (-6.00)    (2.30)  

m1 -  -  -2.77  -1.67  -1.47  
m2 -  -  -1.02  -1.04  -0.93  

Hansen  -  -  308.57  105.87  118.73  

(d.f)     (232)  (90)  (77)  

Observations 3960  3960  3960  1648  1494  

Target ratio (88-97) 0.596  0.429  0.607  0.623  -  
Target ratio (98-01) 0.079  0.047  0.381  -  -  

Target ratio (02-08) -6.000  0.312  1.322  -  0.717  

Speed of adj. (88-97) 0.329  0.420  0.418  0.462  -  

Speed of adj. (98-01) 0.516  0.701  0.678  -  -  

Speed of adj. (02-08) -0.008  0.141  0.059  -  0.120  
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Table 7 

Financial flexibility: Dividends 

This table shows the results of OLS, within-groups (WG), and GMM-in-Systems (GMM(SYS)) regressions with 

dividends per share as the dependent variable. The first column shows the independent variables. Di,t-1 are dividends 

per share paid out in the previous year. PermP represents the three-year moving average of after-tax earnings per 

share based on the years t, t-1, and t-2. TransP is equal to the difference between after-tax earnings per share and 

PermP. For the fixed-effects models, the coefficient for Constant is the average value of the fixed effects as obtained 

from Stata 12. Each cell shows the estimated coefficient and t-value (in parentheses). The superscripts *, **, *** 

denote significance at the 10%, 5%, and 1% levels, respectively. We introduce a structural break to account for the 

introduction of stock repurchases in 1998. We report the coefficient for the period from 1998 onwards, which is the 

sum of the pre-break period parameter and a shift term. We test whether the sum of the pre-break period (1988-

1997) parameter and shift term is statistically different from zero. We also report the standard t-test for the shift 

parameter and (in parentheses) t-value (note that the coefficient is the sum of the pre-break coefficient and shift 

parameter, whereas the t-statistic is for the shift parameter; there can thus be cases in which the parameter is positive 

and the t-statistic negative). The superscripts +, ++, +++ denote significance at the 10%, 5%, and 1% levels, 

respectively. The statistics m1 and m2 are tests for the absence of first-order and second-order serial correlation in the 

residuals, asymptotically distributed as N(0,1) under the null of no serial correlation. The Hansen statistic is a test of 

the over-identifying restrictions, asymptotically distributed as χ
2
(k) under the null of valid instruments, with k 

degrees of freedom reported in parentheses. All regressions include year dummies and a dummy indicating a change 

in accounting standards. Speed of adjustment is calculated as one minus the coefficient for Di,t-1 in the respective 

period. Target ratio perm (trans) equals the coefficient for PermPi,t (TransPi,t) divided by Speed of adjustment in the 

respective periods. 

 

 Regular dividends 

 OLS WG GMM(SYS) 

Constant 0.592  0.668  -0.041  

 (1.17)  (0.83)  (-0.04)  

Di,t-1 (88-97) 0.643 *** 0.567 *** 0.589 *** 
 (11.58)  (21.94)  (20.60)  

Di,t-1 (98-08) 0.793 *** 0.603 *** 0.673 *** 

 (1.30)  (0.25)  (0.59)  

PermPi,t (88-97) 0.206 *** 0.218 *** 0.279 *** 

 (2.98)  (2.96)  (10.30)  

PermPi,t (98-08) 0.112 **,
+
 0.131 *,

+
 0.168 ***,

+++
 

 (-1.84)  (1.55)  (-3.13)  

TransPi,t (88-97) 0.194 *** 0.182 *** 0.273 *** 

 (3.30)  (2.86)  (75.16)  

TransPi,t (98-08) 0.013 
+++ 

0.006 
+++ 

0.085 **,
+++

 

 (-2.67)  (-2.40)  (-5.07)  

m1 -  -  -2.99  

m2 -  -  -0.41  

Hansen  -  -  337.28  

(d.f)     (315)  

Observations 3581  3581  3581  

Target ratio perm (88-97) 0.577  0.503  0.679  

Target ratio perm (98-08) 0.541  0.330  0.514  

Target ratio trans (88-97) 0.543  0.420  0.664  

Target ratio trans (98-08) 0.063  0.015  0.260  

Speed of adj. (88-97) 0.357  0.433  0.411  

Speed of adj. (98-08) 0.207  0.397  0.327  
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Table 8 

 

Financial flexibility: Special dividends and repurchases 

This table shows the results of OLS, within-groups (WG), and GMM-in-Systems (GMM(SYS)) regressions with the 

sum of special dividends and stock repurchases per share as the dependent variable. The first column shows the 

independent variables. Si,t-1 are special dividends per share paid out in the previous year. Ri,t-1 corresponds to the 

repurchase volume per share in the previous year. PermP represents the three-year moving average of after-tax 

earnings per share based on the years t, t-1, and t-2. Positive TransP is equal to the maximum of the difference 

between after-tax earnings per share and PermP and zero. For the fixed-effects models, the coefficient for Constant 

is the average value of the fixed effects as obtained from Stata 12. Each cell shows the estimated coefficient and t-

value (in parentheses). The superscripts *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively. 

We introduce a structural break to account for the introduction of stock repurchases in 1998. We report the 

coefficient for the period from 1998 onwards, which is the sum of the pre-break period (1988-1997) parameter and a 

shift term. We test whether the sum of the pre-break period parameter and shift term is statistically different from 

zero. We also report the standard t-test for the shift parameter and (in parentheses) t-value (note that the coefficient 

is the sum of the pre-break coefficient and shift parameter, whereas the t-statistic is for the shift parameter; there can 

thus be cases in which the parameter is positive and the t-statistic negative). The superscripts +, ++, +++ denote 

significance at the 10%, 5%, and 1% levels, respectively. The statistics m1 and m2 are tests for the absence of first-

order and second-order serial correlation in the residuals, asymptotically distributed as N(0,1) under the null of no 

serial correlation. The Hansen statistic is a test of the over-identifying restrictions, asymptotically distributed as χ
2
(k) 

under the null of valid instruments, with k degrees of freedom reported in parentheses. All regressions include year 

dummies and a dummy indicating a change in accounting standards. Speed of adjustment is calculated as one minus 

the coefficient for Di,t-1 in the respective period. Target ratio perm (trans) equals the coefficient for PermPi,t 

(TransPi,t) in the respective period divided by Speed of adjustment in the respective period. 

 

 Special dividends + repurchases 

 OLS WG GMM(SYS) 

Constant -1.350 ** -2.605 ** 2.740  

 (-2.43)  (-2.36)  (0.52)  

Si,t-1+Ri,t-1 (88-97) 0.167 ** 0.074  0.157  
 (2.43)  (0.66)  (2.11)  

Si,t-1+Ri,t-1 (98-08) -0.034 
+++ 

-0.083  -0.038 
+++ 

 (-3.12)  (-1.47)  (-2.61)  

PermPi,t (88-97) 0.140 *** 0.195 *** 0.142 *** 

 (4.40)  (3.87)  (5.36)  

PermPi,t (98-08) 0.124  0.143  0.009  

 (-0.18)  (-0.58)  (-0.12)  

Positive TransPi,t (88-97) 0.060 ** 0.060  0.073 *** 

 (2.21)  (1.33)  (7.54)  

Positive TransPi,t (98-08) 0.407  0.444  0.634 *,
+
 

 (1.18)  (1.21)  (1.71)  

m1 -  -  -1.37  

m2 -  -  -1.63  

Hansen  -  -  296.22  

(d.f)     (177)  

Observations 3553  3553  3553  

Target ratio perm (88-97) 0.168  0.211  0.168  

Target ratio perm (98-08) 0.120  0.132  0.009  

Target ratio trans (88-97) 0.072  0.065  0.087  

Target ratio trans (98-08) 0.394  0.410  0.611  

Speed of adj. (88-97) 0.833  0.926  0.843  

Speed of adj. (98-08) 1.034  1.083  1.038  
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Figure 1 

Composition of total payout  

This figure depicts the composition of total payout over the sample period from 1988-2008. All ratios are based on 

gross payouts relative to earnings. 
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Figure 2 

 

Percent of sample firms in different dividend groups 

 

This figure depicts the distribution of the different dividend groups. A firm-year observation is defined as 

‘payer’ if a firm pays a regular dividend in the relevant year. Otherwise, the observation is defined as ‘non-

payer’. For each non-payer, we track the entire history of dividend payments. A firm-year observation for a 

company that has not paid a regular dividend since its IPO is defined as ‘never paid’, a firm that is currently not 

paying a regular dividend, but did so in at least one firm-year after going public, as ‘former payer’. 
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