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I 

 

Abstract 

This paper studies capital structure policy by firms listed in Sweden between 2000 and 2017 

through the lens of open market share repurchases. We assume firms have target capital 

structures consistent with the trade-off theory and consider equity mispricing to be a major 

adjustment cost. More specifically, we examine if equity mispricing influences the timing 

of capital structure adjustments (through share repurchases) and to what extent it affects the 

share price reaction. We rely on various econometrical techniques to estimate proxies for 

target leverage deviation and equity mispricing. Consistent with our predictions, we find 

that underleverage seems to trigger share repurchase programs, and that the results are more 

robust when we consider equity mispricing concurrently. However, we do not find that the 

market reacts differently to underlevered or overlevered firms, regardless of if we consider 

equity mispricing as an adjustment cost or not. 

Key words: Capital structure; Share repurchases; Trade-off theory; Market timing; Nasdaq 

Stockholm 
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1 Introduction 

The use of share repurchases has risen dramatically over the last few decades. Open market 

share repurchases – the type considered in this study – are also perceived to be good news 

by the market and are, on average, greeted with positive abnormal returns (ARs) on the day 

of the announcement. Although economic theory provides multiple explanations, scholars 

commonly relate the ARs to various signaling models (see e.g., Grullon and Michaely, 2004; 

Rau and Vermaelen, 2002; Stephens and Weisbach, 1998; Vermaelen, 1981). According to 

this stream of literature, share repurchases signal that management believes the prevailing 

share price to be below its intrinsic value. However, recent advances in the capital structure 

literature may challenge this narrative.  

According to the “best” capital structure theory, firms target an optimal leverage ratio by 

balancing the benefits and costs of debt. However, due to adjustment costs firms commonly 

deviate from their target (Leary and Roberts, 2005). This leaves two immediate implications 

for share repurchases, which, incidentally, increase firm leverage. First, underlevered firms 

should be more inclined to repurchase shares since it moves them closer to their target. 

Second, the economic benefits should, ceteris paribus, be greater for underlevered firms 

than for overlevered firms. If anything, share repurchases should be value-destroying for 

overlevered firms.  

Consistent with the first conjecture, Chan et al. (2004), Dittmar (2000), Lie (2002) and 

others find a higher propensity among underlevered firms to engage in repurchasing 

activities. Meanwhile, the empirical support of the second notion has generally been weak. 

For example, Chan et al. (2004), who do not find that target leverage deviations are related 

to announcement returns, argue that capital structure adjustments are already priced in by 

the market. Lie (2002), who, similarly, is unable to establish such a relationship, claims that 

deviations from the “optimal” policy – the case for overlevered firms – may reveal some 

new information which offsets the negative effects. However, neither Chan et al. (2004) nor 

Lie (2002) control for adjustment costs.  

Warr et al. (2012), who examine the speed at which firms converge toward their target, 

argue that the level of equity mispricing plays a non-trivial role. More specifically, they find 

that underlevered firms are more likely to repurchase shares when their equity is 



2 

 

undervalued, and less likely when their equity is overvalued. Bonaimé et al. (2014), who 

expand on these results, find that capital structure adjustments can indeed increase firm 

value if the equity is simultaneously undervalued (i.e. when the adjustment costs are low). 

1.1 Problem Statement 

In this paper, we examine capital structure policy of firms listed on Nasdaq Stockholm 

through the lens of open market share repurchases. The purpose of this study is twofold: we 

study (i) if firms optimize capital structure in line with the trade-off theory predictions, and 

(ii) how capital structure adjustments relate to open market share repurchase announcement 

returns when equity mispricing is considered an adjustment cost. We define our research 

question as follows: 

To what extent to do Swedish firms optimize capital structure through share repurchases, 

and what are the economic effects of such capital structure policy? 

This study is interesting for several reasons. First, we expand on the results of Råsbrant 

(2013) who studies share repurchases by firms listed on the Nasdaq Stockholm between 

2000 and 2009. He reports that capital restructuring is by far the most frequently stated 

motive in announcement press releases. Furthermore, he finds that share repurchase 

announcements that mention capital restructuring as motive, on average, exhibit a 

cumulative 2-day AR (CAR) of 2.60 percent – this compares to 1.94 percent for the whole 

sample. In this paper we repeat his tests over a long time period, but more importantly, we 

quantify the capital structure motive by deploying various econometrical techniques.  

Second, we investigate if the findings of Bonaimé et al. (2014) are robust in a fundamentally 

different market. An overwhelming part of the share repurchase literature is conducted on 

the US market, including Bonaimé et al. (2014). Notable exceptions include Andriosopoulos 

and Lasfer (2015) and Rau and Vermaelen (2002), however, neither explicitly study the 

relationship between capital structure policy and share repurchase announcement returns. 

The scarce body of literature within this domain is surprising, not least since differences in 

institutional environment and geographic setting may render cross-border inferences 

incomplete (Öztekin and Flannery, 2012). For example, previous studies have observed 

slower capital structure adjustment speeds in bank-based markets – such as Sweden – 
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compared to market-based systems, where the US is a case in point of the latter (Lööf, 2004; 

Öztekin and Flannery, 2012). According to Antoniou et al. (2008), this may reflect that the 

costs from being off target are lower in bank-based markets. To the extent that this is true, 

we expect target leverage deviations to matter less for announcement returns in Sweden than 

in the US. 

1.2 Research Approach 

Our hypotheses are deduced from the capital structure and share repurchase literatures. To 

test these empirically, we rely on methodological approaches used in past studies, such as 

Brown and Warner (1985) and Bonaimé et al. (2014). Our initial data set comprises all 

available share repurchase initiation announcements on Nasdaq Stockholm. Observations 

are then excluded based on various criteria such, such as regulatory aspects and if initiation 

announcements coincide with other price diving events.  

The methodological framework adopted in this paper may be broadly divided into four steps. 

First, we estimate target leverage deviation and equity mispricing for all firms on Nasdaq 

Stockholm. Second, we estimate 2-day CARs for each sample observation with an event 

study methodology. Third, we relate target leverage deviation and equity mispricing to the 

likelihood to initiate share repurchase programs in a logistic regression setting. Fourth, we 

relate target leverage deviation and equity mispricing to CARs in univariate and multivariate 

(OLS) settings.  

To ensure reliability we consider various factors in the data sampling process that could 

influence the results. We study share repurchases announcements over the full period (open 

market share repurchases were prohibited in Sweden until 2000), which should mitigate the 

risk of time specific bias. We exclude observations where regulatory aspects may bias the 

results (such as leverage restrictions). Observations are thoroughly assessed to ensure that 

announcement returns are unaffected by other price driving news.   

Validity is often divided into two types of measurement in quantitative research: internal 

and external validity. To ensure internal validity, we include alternative measures of target 

leverage deviation (book leverage and market leverage) and equity mispricing (RIM 

valuation model and RKRV valuation model). We include several control variables to 
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account for other motives to avoid spurious relationships and mitigate concerns over omitted 

variable bias. To ensure external validity, we use well-proven methods deployed in previous 

research. 

1.3 Scope of the Paper and Limitations 

In this paper, we study capital structure policy and how it relates to open market share 

repurchase initiation announcement returns in Sweden. To do so, we exploit a hand-

collected dataset of share open market share repurchase initiation announcements by firms 

listed on the main market on Nasdaq Stockholm between 2000 and 2017.1 In Sweden, firms 

were essentially prohibited from repurchasing shares before 2000. We require earnings 

figures in the two years following the initiation announcement to estimate certain model 

parameters, and hence the 2017 cut-off. 

Since we only examine capital structure policy in the context of share repurchases, our 

findings do not necessarily extrapolate across other recapitalization events, such mergers 

and acquisitions (M&As) or new share issues (SEOs). Because of institutional differences 

our results are also confined to Sweden. Furthermore, since we exclude certain observations 

because of regulatory aspects, our results do not apply for all industries. We also assume 

firms have target capital structures in line with the trade-off theory. Thus, our results may 

be biased to the extent that firms do not have target leverage ratios. Equally, we do not cover 

all capital structure theories, such as the pecking order theory. 

Because of the ban on share repurchases and the relatively few publicly listed companies in 

Sweden, our sample size is small compared to previous studies. Additionally, since target 

leverage and fundamental equity value are unobservable, we rely on various quantitative 

models to measure proxies for these variables. This has two implications for this study. First, 

proxies can only be measured for observations when model parameters are available, which 

reduces the number of observations. Second, as in all empirical work with unobservable 

variables, the estimated proxies are subject for potential measurement errors.   

 
1 The main market is regulated and comprises three segments: Large cap, Mid cap, and Small cap.  
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1.4 Structure of the Paper 

The remainder of the paper is structured as follows. Chapter 2 presents the regulatory 

framework for share repurchases in Sweden, the EU and the US. Chapter 3 provides a 

literature review of the most relevant academic theories, including influential empirical 

evidence from the academic field. Chapter 4 presents and motivates the hypotheses of this 

paper. Chapter 5 describes and motivates the data sampling process and the methodologies 

used to estimate target capital structure deviation and equity mispricing. Chapter 6 presents 

the statistical and econometrical methods applied to test the hypotheses of the paper. Chapter 

7 presents the results from the tests, and Chapter 8 discusses the findings and relates the 

results to previous literature. Lastly, Chapter 9 concludes the paper and provides directions 

for future research. 
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2 Regulatory Environment of Share Repurchases  

Since differences in regulation may affect share repurchase behavior and possibly returns 

(Andriosopoulos and Lasfer, 2015), it follows naturally to begin with a review of how the 

regulatory environments compare. 

2.1 Share Repurchase Regulation in the US 

In the US, share repurchase programs are regulated under the Exchange Act. Unlike most 

other countries, the board of directors are free to authorize share repurchase programs 

without the approval of the shareholders (Vermaelen, 2005). Under the safe harbor rule, 

Rule 10b-18 of 1982, firms are granted immunity against potential violations of the anti-

manipulation provisions under SEC, provided they follow certain conditions:  

(1) Manner: Requires firms to repurchase shares through one broker; 

(2) Timing: Share repurchases cannot be the opening trade, nor are firms allowed to 

repurchase shares during the last half hour of the trading day; 

(3) Price: The price paid may not exceed the highest independent bid or the last 

independent transaction price; and 

(4) Volume: The daily repurchase volume may not exceed 25 percent of the daily 

average trading volume.2 

Firms are not required to abide by these rules; however, failure to do so disqualify them 

from the default immunity under the safe harbor rule.3 Even though firms are not required 

to issue a press release prior to the commencement of the share repurchase program, both 

NYSE and Nasdaq require such disclosure (Banyi et al., 2008).  

2.2 Share Repurchase Regulation in the EU and Sweden 

In the EU, share repurchases are regulated under Regulation (EU) No 596/2014 of 2014 (the 

“Regulation”) and Directive 2012/30/EU of 2012 (the “Directive”).4 The purpose of these 

 
2 This condition does not apply to block trades.  
3 The safe harbor rule does not apply in events where the issuers have “heightened incentives to manipulate 

the market price”, such as during mergers. 
4 And various supplements, such as Regulation (EU) 2016/1052 of 2016.  
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frameworks is to enhance shareholder protection and confidence in the financial markets 

across the Member States. Individual Member States are, however, free to set stricter 

conditions than those outlined in the Directive, such as to prohibit share repurchases 

altogether.5 Under Article 21 in the Directive, the board of directors must seek the 

authorization to repurchase shares from the shareholders at the general meeting. The 

duration of such mandate should be set by each Member State; however, it may not exceed 

five years. Under Article 5 in the Regulation, firms are exempt from various insider trading 

and market manipulation violations, provided they disclose the full details of the share 

repurchase program prior to the start of trading, including:  

(1) The purpose of the program;  

(2) The maximum pecuniary amount of the program;  

(3) The maximum number of shares intended to be repurchased; and  

(4) The duration of the repurchase authorization.  

Repurchase volume is restricted to 25 percent of the average daily trading volume.6 Under 

Article 21 in the Directive the total payout (including dividend and share repurchases) may 

not reduce the net assets below the amount of the registered share capital and non-

distributable reserves. Furthermore, firms may not hold more than 10 percent of the total 

outstanding shares as treasury shares.7 

For most of the trading history, share repurchases have been prohibited under Swedish law 

in order to protect creditors’ interest and mitigate concerns over market manipulation.8 

However, firms listed in Sweden are now allowed to engage in share repurchase programs 

following the amendments to the Companies Act 1975 in March, 2000. Like other Member 

States, the board of directors of Swedish firms must get the approval to engage in share 

repurchase programs from its shareholders at the general meeting. Such approval requires 

two-thirds of the shareholders’ votes and lasts no longer than until the next general meeting. 

 
5 See Directive 2012/30/EU of 2012 Article 21(1).  
6 Note, however, that these rules are non-mandatory. Daily share repurchase volumes beyond 25 percent are 

not per se illegal; however, deviations will compromise the immunity against market manipulation 

violations.  
7 Individual member states may however deviate from the 10-percentage rule. 
8 Firms could circumvent the ban through various mechanisms; however, the process was generally 

considered to be very cumbersome (Råsbrant, 2013).  
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Swedish firms are not allowed to hold more than 10 percent of the outstanding shares as 

treasury shares. (Råsbrant, 2013)  

Firms listed on Nasdaq Stockholm must furthermore abide by the rules outlined in the Rule 

Book for Issuers published by the exchange. According to Section 4 (“Special Rules”), firms 

must disclose their intention to utilize the authorization to the stock market as soon as 

possible. Note that the intention to utilize (hereafter the “initiation announcement”) is 

distinct from the authorization that is given by the shareholders at the general meeting. Such 

initiation announcement must include: 

(1) The intended period of the repurchase program;  

(2) The firm’s exiting stock of treasury shares;  

(3) The highest and lowest price per share; and  

(4) The purpose of the repurchase program.  

The information disclosed in the initiation announcement may deviate from the initial 

authorization in some regards. For example, the board of directors may choose to only use 

part of the authorized repurchase size.9 Nasdaq Stockholm restricts the daily repurchase 

volume to 25 percent of the average daily volume.10, 11 The prices must be within the 

prevailing range, such that firms cannot pay a price higher than the highest bid or below the 

lowest selling price at the time of the offer.  

2.3 Key Differences and Implications 

The regulatory environments differ in various ways. First, the authority to approve share 

repurchase programs resides with the board of directors in the US, which could imply a 

higher degree of flexibility, not least in terms of timing. Second, although daily share 

repurchase volume is similar across all markets, the restrictions on the total share repurchase 

plan size (firms may repurchase shares over several days) are more far-reaching in the EU 

and Sweden. This, of course, may have implications for how efficient share repurchases are 

 
9 For example, the shareholders may have authorized the board of directors to repurchase in total 10 percent 

of the shares outstanding, but management may decide they only want to repurchase 5 percent.  
10 The average daily trading volume is based on the volume in the month preceding the announcement when 

such reference is made, or the 20 days preceding the announcement when no reference is made. 
11 Block trades are exempt from this rule. 
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as a mechanism to alter capital structure; US based firms, again, enjoy a higher degree 

flexibility. Third, in Sweden firms must disclose the purpose of the share repurchase 

program – in the EU this is only required if firms want to enjoy the safe harbor protection. 

Meanwhile, in the US there is no formal requirement (that is not to say that US based firms 

can disclose the purpose voluntarily). We exploit these strict disclosure requirements to 

study the motives in announcement press releases. 
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3 Literature Review 

This section is organized as follows. In Section 3.1, we consider the capital structure 

literature standalone. In Section 3.2, we consider the share repurchase literature standalone. 

In Section 3.3, we consider past studies where both domains are considered concurrently. 

In Section 3.4, we provide a summary of the central papers.  

3.1 Capital Structure Theory 

Since the irrelevance propositions by Modigliani and Miller (1958) a number of capital 

structure theories have emerged. Indeed, there is no universal theory of capital structure, 

however some are more prevalent than others. Specifically, we refer to the trade-off theory, 

the pecking order theory, and the market timing theory. Under the trade-off regime, it is 

assumed that firms “optimize” their capital structures by way of balancing the cost and 

benefit of debt to maximize firm value (Kraus and Litzenberger, 1973).12 Meanwhile, the 

pecking order assumes that managers minimize the costs related to information asymmetries 

between insiders and outside investors. This assumption leads to a strict hierarchy, where 

firms prefer to finance projects using internal funds first, debt proceeds second, and to issue 

new equity as a last resort (Myers and Majluf, 1984). Lastly, the market timing theory 

suggests that capital structures merely reflect managers’ past attempts to time the equity 

market (Baker and Wurgler, 2002).  

3.1.1 Trade-off Theory 

According to the trade-off theory, managers target an optimal capital structure such that firm 

value is maximized. To achieve an optimal leverage ratio, managers must consider various 

costs and benefits related to debt. Obvious benefits from increased levels of debt include the 

tax shields which arise from the tax-deductible nature of interest costs (Modigliani and 

Miller, 1963). However, excessive levels of debt invariably increase the likelihood of 

financial distress, which introduces bankruptcy costs (Kraus and Litzenberger, 1973). Under 

 
12 The trade-off theory, as defined herein, does not refer to a “single” theory. Instead, it comprises 

contributions from multiple authors.   
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the agency perspective, various other aspects also factor into the equation, such as the 

disciplinary effect of debt (Jensen, 1986; Jensen and Meckling, 1976).  

Due to costs of adjustments, such as contracting costs, firms commonly deviate from their 

target leverage ratios, however (Leary and Roberts, 2005). According to Fischer et al. 

(1989), recapitalization events occur when the distance between the prevailing leverage and 

the target becomes large enough such that the net benefits from converging more than offset 

the adjustment costs. This leads to a dynamic trade-off model, where firms have upper and 

lower leverage ratio boundaries. The boundaries are found where the benefits from adjusting 

the capital structure equal the adjustment costs.  

Past literature generally support the trade-off theory. In their survey of Fortune 500 CFO’s, 

Graham and Harvey (2001) report that 81 percent claim they have a target capital structure. 

Frank and Goyal (2009), who studied the determinants of capital structure for US based 

firms between 1950 and 2003, argue that their results generally support the trade-off theory. 

Some studies have, however, questioned the relevancy of the concept since firms appear to 

adjust quite slowly (Fama and French, 2002). Meanwhile, Leary and Roberts (2005) suggest 

that firms actively engage in optimizing behavior. They find that recapitalization events 

appear in clusters, which, according to them, implies that the slow adjustment speed 

observed in past studies may well be due to adjustment costs that have been unaccounted 

for. In a similar vein, Flannery and Rangan (2006) argue that past studies have deployed 

empirical models that are unable to adequately capture adjustment speed. They find that past 

studies may have underestimated the adjustment speed by a factor of three. 

3.1.2 Market Timing Theory 

The market timing theory is based on the stylized fact that firms tend to issue equity when 

valuations are high and repurchase shares when valuations are low.13 These notions are 

furthermore corroborated by the various survey results, such as Brav et al. (2005) and 

Graham and Harvey (2001), where managers admit that exploiting equity mispricing is a 

chief motive for various financial policies. Moreover, according to Baker and Wurgler 

 
13 For equity issues see, e.g., Hovakimian et al. (2004) and Stulz (1990). For share repurchases see e.g., 

Vermaelen (1981) and Ikenberry et al. (1995).  
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(2002), these managerial actions have long-lasting effects on firms’ capital structures. 

Against this background, they suggest that the observed capital structures are simply the 

cumulative outcome of managements’ past attempts to exploit market mispricing. This, of 

course, is in contrast with the assumptions made in the trade-off theory, where firms are 

assumed to have a target leverage ratio.  

Although scholars generally agree that managers seem to behave opportunistically in line 

with the market timing theory, opinions and empirical findings divert with respect to the 

persistency and economic effects on capital structures. For example, Flannery and Rangan 

(2006) and Alti (2006) argue that, while market timing is indeed an important determinant 

of financing activity in the short run, the long-term capital structure policies seem more 

consistent with the trade-off theory. Leary and Roberts (2005) claim that the persistency 

observed in Baker and Wurgler (2002) is likely the result of adjustment costs. Meanwhile, 

Huang and Ritter (2009) argue that variations in equity premiums have long-lasting effects 

on capital structures, and that it generally takes several years for firms to converge back to 

their target.  

3.1.3 Target Capital Structure and Market Timing Behavior 

In light of the above, perhaps a more nuanced perspective is one which considers the trade-

off theory and market timing theory as symbiotic, as opposed to antagonistic. Warr et al. 

(2012) consider the case where firms have target capital structures in line with the trade-off 

theory and that managers time their adjustments. More specifically, under this modeling 

assumption equity mispricing is considered a type of adjustment cost which affects the upper 

and lower boundaries described in Fischer et al. (1989). From this, they hypothesize that 

overlevered firms will converge faster toward their target when the equity is overvalued (i.e. 

the adjustment cost for issuing new equity is low). Equally, they hypothesize that 

underlevered firms will converge faster toward their target when the equity is undervalued 

(i.e. the adjustment cost for retiring equity is low). Consistent with their predictions, Warr 

et al. (2012) find that the speed of adjustment is highly influenced by the level of equity 

mispricing, which, according to them, implies that equity mispricing is indeed an important 

adjustment cost.   
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3.1.4 Country Differences 

Several studies have found that various factors, such as institutional environment and 

tradition, may influence financial policy. For example, the ease of access to financial 

markets, financial constraints to protect shareholders and creditors’ claims, and information 

asymmetry may alter the costs of adjustment across markets (Öztekin and Flannery, 2012). 

Likewise, the costs from being off target may vary across markets: being overlevered is 

more costly in settings where the costs of financial distress are high, while the alternative 

costs from running a leverage deficit may be especially prevalent in settings where the tax 

code allows for sizeable shields (ibid.). Combined, these factors may affect how often firms 

choose to rebalance their capital structure, and to what extent such behavior may create 

value. Suffice it to say, it follows naturally to compare the market studied in Bonaimé et al. 

(2014), the US, with the market studied in this paper, Sweden.  

In the finance literature, countries are usually divided into market-dominated systems and 

bank-dominated systems. The US is a case in point of the former while Sweden belongs to 

the latter (Lööf, 2004). Market-dominated systems are characterized by the heavy reliance 

on well-functioning and well-developed markets to provide liquidity and alleviate agency 

problems through monitoring (Holmström and Tirole, 1993; Jensen and Murphy, 1990). 

Meanwhile, in bank-based systems banks fill an important role in providing these functions, 

based on their long-standing relationships with the firms (Levine, 2002). Past studies 

generally conclude that the benefits from converging toward the target are larger in market-

based systems, while the adjustment costs are lower, based on the empirical findings that (i) 

the observed deviations are smaller, and (ii) the speed of adjustment higher (Antoniou et al., 

2008; Lööf, 2004; Öztekin and Flannery, 2012). According to Antoniou et al. (2008), it may 

also reflect that the agency costs from being off target is lower in bank-based systems, due 

to superior monitoring. 

3.2 Share Repurchases 

In this paper we consider open market share repurchases. Open market share repurchases 

are by far the most popular form and are considered to be the cheapest way for firms to 

repurchase shares (Vermaelen, 2005). Open market share repurchases are also distinct from 

other methods in the sense that firms do not have to commit to repurchasing shares (ibid.). 
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However, the completion rate is generally high, ranging between 80 and 90 percent in the 

US (Stephens and Weisbach, 1998). The rest of this section is organized as follows. In 

Section 3.2.1, we consider the various motives for repurchasing shares, and how these relate 

to the returns. In Section 3.2.2, we consider how the returns vary across countries.  

3.2.1 Announcement Returns and Economic Theory 

There is a rich body of literature documenting the positive excess returns following open 

market share repurchases, suggesting that they carry some intrinsic value. Firms may engage 

in share repurchase programs for a variety of reasons, such as to exploit equity mispricing, 

fund stock-based compensation schemes, capital restructuring, or to deter hostile takeovers 

(Brav et al., 2005; Dittmar, 2000; Kahle, 2002). Importantly, these need not be mutually 

exclusive and, therefore, multiple aspects likely factor into the decision process. Further, 

not all motives are expected to be equally value accretive. As a result, scholars have applied 

various theories, such as signaling, agency and capital structure, to explain return patterns. 

Since we dedicate a whole section to the capital structure research (Section 3.3), we omit it 

from this section.  

The most commonly accepted explanations relate to signaling or the “good investment” 

hypothesis (see e.g., Comment and Jarrell, 1991; Ikenberry et al., 1995; Peyer and 

Vermaelen, 2009; Vermaelen, 1981). According to this stream of literature, share 

repurchases may reveal that management, who are generally considered enjoy an 

information advantage, believe the prevailing share price to be below its intrinsic value. The 

difference in perceived firm value between management and the market may arise for 

various reasons. To these we now turn.  

The inside information hypothesis posits that a share repurchase reveals managements 

favorable financial outlook (Vermaelen, 1984). However, Grullon and Michaely (2004), 

who do not find any evidence that repurchasing firms are more likely to deliver abnormal 

earnings in the years following the announcement, argue that a share repurchase signals a 

reduction in the overall risk profile of the firms future earnings. This hypothesis, formally 

the risk-change hypothesis, is based on the empirical finding that repurchasing firms exhibit 

a decline in investments following the program completion (the level investments is used as 
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a proxy for future growth opportunities).14 Consistent with this notion, Grullon and 

Michaely (2004) document significant declines in market betas and SMB (Small-minus-

Big) betas following announcements.15  

While the risk-change hypothesis seems like a plausible explanation for announcement 

returns, Peyer and Vermaelen (2009) argue it is unable to account for the long-term excess 

returns commonly observed in previous studies (e.g., Ikenberry et al., 1995). To test this, 

they deploy the Ibbotson’s RATS methodology, which allows for monthly changes in risk 

factors after the repurchase event. Assuming the explanation is indeed an “underreaction” 

in perceived risk as postulated by Grullon and Michaely (2004), the long-term excess returns 

should disappear under this methodology. However, Peyer and Vermaelen (2009) still find 

the long-term excess returns to be highly persistent. Instead, they argue that share 

repurchases signal that management disagrees with the market’s reaction to some recent 

event. Specifically, this conjecture, formally the overreaction hypothesis, posits that 

management believes that the market has been overly pessimistic in its assessment of a 

recent event. Consistent with this postulate, Peyer and Vermaelen (2009) find that 

announcement ARs are inversely related to pre-announcement returns, such that “beaten 

up” stocks tend to exhibit higher announcement ARs.  

Under the agency perspective, substantial free cash flows – the residual after all investments 

have been made – may exacerbate agency costs. This can manifest in several ways, such as 

managerial entrenchment (empire building) and negative net present value projects (Jensen, 

1986). According to this theory, formally the free cash flow hypothesis, share repurchases 

are positively received by the market since it minimizes such costs by reducing the excess 

cash available to managers. Share repurchases are also preferred over other modes, such as 

extraordinary dividends, because of the favorable tax treatment (Kahle, 2002). Although 

free cash flow hypothesis has demonstrated some predictive power in past studies (see e.g., 

Nohel and Tarhan, 1998), it is generally considered to be inconsistent with the positive post-

 
14 Growth opportunities are generally considered more risky than “assets in place” (Grullon and Michaely, 

2004).  
15 A reduction in betas reduces the market’s expected return – the firm’s cost of capital – and increases the 

present value of future earnings.  
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announcement share price drift, at least so under the assumption of semi-strong market 

efficiency (Rau and Vermaelen, 2002).16    

Besides exploiting undervaluation and reducing agency costs, the growing use of stock-

based compensation schemes has also prompted firms to repurchase shares. According to 

the Kahle (2002) two forces are at play. First, firms repurchase shares to fund soon-to-be 

exercised options (the option funding hypothesis). Second, managers have incentives to 

distribute cash through share repurchase programs rather than dividends because the latter 

reduces the value of their options (i.e. their wealth). Importantly, these motives are not 

expected to yield the same kind of positive market reaction as the undervaluation and free 

cash flow motives discussed supra. This is also consistent with the empirical findings in 

Kahle (2002) and Råsbrant (2013).  

3.2.2 Country Differences 

In the US, average ARs following the announcements are approximately 3 percent (see e.g., 

Bonaimé et al., 2014; Comment and Jarrell, 1991; Dann, 1981; Ikenberry et al., 1995; Kahle, 

2002; Stephens and Weisbach, 1998; Vermaelen, 1981). Past studies also document positive 

announcement ARs in Europe; however, they are generally lower than those observed in the 

US (Andriosopoulos and Lasfer, 2015; De Ridder and Råsbrant, 2014; Rau and Vermaelen, 

2002). These results are puzzling in some sense: because of the relative novelty of share 

repurchases programs in Europe, one would expect the “surprise” factor to be higher, which, 

in turn, should underpin returns (Vermaelen, 2005).17 However, there are multiple 

explanatory factors to consider, including regulatory, cultural, and behavioral. We outline 

these below.  

Rau and Vermaelen (2002), who study share repurchases announcement returns between 

1985 and 1998 in the United Kingdom (UK), find that ARs, on average, measure 1.14 

percent over an 11-day event window. Whereas undervaluation seems to be the dominant 

motive in the US (Ikenberry et al., 1995), Rau and Vermaelen (2002) claim that share 

 
16 Nohel and Tarhan (1998) study announcement returns for fixed-price offers and Dutch auctions in the US 

between 1978 and 1991 and find that the free cash flow hypothesis is a better predictor of announcement 

returns than information signaling models.  
17 For example, in Germany and France share repurchases were banned until 1998 (Rau and Vermaelen, 

2002). In Sweden, share repurchases were banned until 2000 (Råsbrant, 2013).  
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repurchases in the UK are predominantly driven by the favorable investor-taxation (i.e. 

versus dividend). They proceed to argue that the differences in underlying motives should 

warrant lower returns in the UK. Råsbrant (2103), however, argues that the results in Rau 

and Vermaelen (2002) are likely downward biased since they measure announcement 

returns surrounding the “wrong” date. In Europe, the board of directors must get the 

authorization to repurchase shares from its shareholders (see Chapter 2). These restrictions 

have made it common practice for European firms to ask for the approval, regardless if they 

intend to use it, which has diluted the overall signaling value of the authorization (Råsbrant, 

2013). To measure the “true” ARs, Råsbrant (2013) advocates that the event date should be 

specified as the date when the board of directors announces its intention to utilize the 

mandate (see Chapter 2).  

Andriosopoulos and Lasfer (2015) find that European firms generally announce repurchases 

more frequently than its US counterparts, and that returns to subsequent announcements are 

significantly lower. Similar evidence is found in the Swedish market in De Ridder and 

Råsbrant (2014). It follows naturally, then, that these differences in firm behavior have an 

overall dilutive effect on average returns.  

3.3 Capital Structure and Share Repurchases 

3.3.1 Capital Restructuring as a Motive to Repurchase Shares 

According to the trade-off theory, a firm’s leverage may temporarily deviate from its target 

level due to adjustment costs. However, if the net benefits from adjusting towards the target 

offset such costs, a value-maximizing firm will find it optimal to do so. For an underlevered 

firm (i.e. where the debt-to-equity ratio is below its target) there are multiple options to 

consider, including issuing new debt or reducing its equity. With respect to the latter, a firm 

may choose between dividend or buying back its own shares (Barclay and Smith, 1988). 

Although dividends and share repurchases are equally equity absorbing, a firm is theorized 

to prefer the latter to avoid the well-documented “penalty” that the market inflicts on the 

subsequent dividend cuts (Jagannathan et al., 2000). As such, the share repurchase is 

expected to play an important role for firms seeking to optimize their capital structures.  
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Consistent with the trade-off conjecture, Bonaimé et al. (2014), Chan et al. (2004), Dittmar 

(2000) and Hovakimian et al. (2001) find a higher propensity among underlevered firms to 

engage in repurchasing activities. For example, Hovakimian et al. (2001) find that the most 

profitable firms, where rapid earnings accumulation naturally causes leverage to decline, 

are more likely to engage in share repurchase activities. They also find the deviation 

between observed leverage and industry mean to be positively related to the size of the share 

repurchase program. Dittmar (2000) documents that repurchasing firms, on average, exhibit 

leverage deficits (where the target leverage is defined as the industry median). She also finds 

that the relative magnitude of leverage deviations is generally lower for repurchasing firms 

compared to non-repurchasing firms following program completion. Collectively, these 

results suggest that firms do indeed optimize through share repurchases. The results are 

statistically significant and highly persistent over the last ten-year period in their sample 

(1987-1996). 

Lie (2002) expands on Dittmar (2000) by controlling for takeover events, which, 

incidentally, may incentivize managers to increase leverage beyond its optimal.18 He notes 

that (non-defensive) repurchasing firms generally exhibit significant declines in leverage in 

the years preceding the event of the repurchase. He furthermore finds that repurchasing 

firms’ observed leverage ratios are significantly below their predicted target ratios in the 

period prior to the event. However, in the immediate period following the repurchase, 

leverage levels are, on average, in line with the predicted. Lastly, Lie (2002) also performs 

various logistic regressions and finds that the probability of undertaking a share repurchase 

to be negatively related to leverage. These results are robust even after controlling for 

alternative motives, such as signaling undervaluation. Similar results are found in Bonaimé 

et al. (2014).  

An alternative way to study the underlying motives is to simply read the press releases. 

Råsbrant (2013) finds that capital structure is mentioned in 83 instances in his sample of 

126 announcements on the Swedish market. The credibility of these managerial statements 

is however ambiguous. Due to the virtually “costless” nature of these signals, the signaling 

literature would render them meaningless. However, Peyer and Vermaelen (2009), who find 

 
18 See e.g., Israel (1991) for intuition on why firms may find it “optimal” to deviate from their target in order 

to deter hostile takeovers.   
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that motives disclosed in press releases have some predictive power, argue that the 

reputational damage from “lying” may be considered a type of cost.  

3.3.2 Capital Restructuring as a Value Accretive Motive in Share Repurchases 

Empirical evidence seems to support the notion that firms use share repurchases to optimize 

their capital structures. Meanwhile, its economic consequences are less explored (Bonaimé 

et al., 2014; Lie, 2002). For example, the positive announcement ARs have generally been 

attributed to undervaluation (signaling literature) or reduced agency costs (agency theory). 

However, under the trade-off regime, underleverage may similarly be a source of 

undervaluation if the net benefits from the incremental debt more than offset the adjustment 

costs (hereafter the “leverage effect”).  

Assuming markets are efficient, at least so in the semi-strong sense, security prices should 

reflect all publicly available information (Fama, 1970). Thus, in theory, only unanticipated 

capital structure adjustments should yield abnormal announcement returns. The logic is as 

follows: if the market knows (i) that firms have target capital structures, but may 

periodically deviate due to adjustment costs, and (ii) that managers’ sole focus is to 

maximize firm value, then a rational investor should be able to predict capital structure 

adjustments (Masulis, 1983; Vermaelen, 2005). However, all capital structure adjustments 

need not be anticipated. For example, Masulis (1983) finds strong evidence of the contrary, 

and, as such, argues that capital structure adjustments may unveil management’s proprietary 

information of the firm’s financial prospects, non-debt tax shields, or leverage costs. 

To the best of our knowledge, Masulis (1980) was the first to investigate how the market 

reaction relates to capital structure adjustments in a share repurchase context (tender offers). 

To test whether the incremental earnings tax-shield (the “tax effect”) is reflected in 

announcement returns, he splits his sample into two groups; offers with more than 50 

percent debt financings and offers with less than 50 percent. He finds that the part of the 

sample with more than 50 percent debt financing are, on average, greeted with 21.9 percent 

in announcement returns. Meanwhile, announcement returns for the part of sample with less 

than 50 percent debt financing was on average 17.1 percent. Similar results are found in 

Vermaelen (1981). However, as noted in Lie (2002), there are a number of aspects that may 

render these studies incomplete, at least so in their support of the leverage effect. First, 
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neither Masulis (1980) nor Vermaelen (1981) report whether the differences in returns are 

statistically significant. Second, they do not accommodate for various costs related to being 

underlevered or overlevered since they do not control for pre-announcement leverage levels. 

Since Masulis (1980) and Vermaelen (1981), a number of related, albeit refined, studies 

have been performed. Lie (2002) and Chan et al. (2004) do not find that announcement 

returns increase with leverage deficits. Lie (2002) conjectures that this may be explained by 

the accompanying signaling value from capital structure adjustments, such as expanded debt 

capacity.19 Even though such information content is not made explicit in Masulis (1983), it 

may be inferred from management’s favorable earnings outlook. Contrary to Lie (2002), 

Chan et al. (2004) argue that the absence of abnormal returns may simply be a result of the 

market correctly anticipating the capital structure adjustment.  

Bonaimé et al. (2014) revisit the leverage effect by using more refined measures for target 

leverage. Consistent with Warr et al. (2012), they also argue that equity mispricing ought to 

be considered a type of adjustment cost (see Section 3.1.3). From this, they theorize that 

converging toward the target through share repurchases may increase firm value if 

adjustment costs are low (i.e. when the equity is undervalued). When they consider the target 

leverage deviation and equity mispricing parameters jointly, they do find that underlevered 

firms are rewarded with higher announcement returns than overlevered firms. Their results 

offer interesting and important insight for academics and professionals alike. First, their 

results indicate that past literature may have overestimated the predictive power of 

undervaluation for announcement returns. Second, and perhaps more importantly, their 

results indicate the capital structure does indeed seem to matter for firm value. 

3.4 Summary of Relevant Literature 

In this section we provide an overview and summary of relevant literature used throughout 

this paper. In Table 3.1, we summarize central background papers from the capital structure 

literature and the share repurchase literature. In Table 3.2, we summarize papers directly 

 
19 This implies that the “new” target ratio is higher than the predicted target using pre-announcement 

information. 
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related to the core of this; how firms alter capital structure using share repurchases and, in 

turn, how this relates to the market’s reaction. 
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Table 3.1. Summary of relevant literature: Background 

 Section  Author(s)  Market  Period 

 

Main findings  

 3.1.1  Fischer et al. (1989)  -  -  ▪ Firms may temporarily deviate from their target leverage ratios due to 

adjustment costs 

▪ Recapitalization events occur when firms hit their upper and lower 

boundaries (when the net benefits offset the adjustment costs) 
 

 3.1.2  Baker and Wurgler (2002)  US  1968-1999  ▪ Firms do not have a target capital structure as is assumed under the 

trade-odd theory; the capital structure is simply the cumulative outcome 

of past attempts by managers to time equity mispricing 
 

 3.1.3  Warr et al. (2012)  US  1971-2008 

 

▪ Equity mispricing affects the speed at which firms converge toward their 

target and may therefore be considered an adjustment cost in the trade-

off theory 
 

 3.2.1  Vermaelen (1981) 

Comment and Jarrell (1991) 

Ikenberry et al. (1995) 

Grullon and Michaely (2004) 

Peyer and Vermaelen (2009) 

 US 

US 

US 

US 

US 

 1970-1978 

1985-1989 

1980-1990 

1980-1997 

1991-2001 
 

▪ Open market share repurchases unveil some positive information, which 

on average, results in a positive idiosyncratic share price reaction 

▪ Share repurchases are triggered by poor idiosyncratic share price 

performance / undervaluation 

▪ Announcement returns are positively related to repurchase plan size 

▪ Announcement returns are negatively related to pre-announcement 

returns  
 

 3.2.2  Råsbrant (2013) 

De Ridder and Råsbrant (2014) 

 SE 

SE 

 2000-2009 

2000-2009 

 ▪ Open market share repurchase announcements are, on average, followed 

by 2-day cumulative ARs of 1.94 percent 

▪ The returns generally decrease with the number of announcements such 

that frequent repurchasers generally exhibit lower returns 

▪ 126 number of observations included in the study 
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Table 3.2. Summary of relevant literature: Target leverage and share repurchases  

 Section  Author(s)  Market  Period 

 

Main findings  

 3.3.1  Dittmar (2000)  US  1977-1996  ▪ Firms repurchase shares for several reasons; to take advantage of 

undervaluation, alter leverage ratio, offset dilution from stock options, 

and deter hostile take-overs 

▪ Sample includes various kinds of share repurchases; open market, self-

tender offers, and targeted repurchases  
 

 3.3.1  Hovakimian et al. (2001)  US  1979-1997  ▪ Capital structure policy seems consistent with the trade-off theory; the 

most profitable firms are more likely issue debt than equity, and more 

likely to repurchase shares than to retire debt 

▪ Deviation between observed leverage and target leverage is a more 

accurate predictor of the decision to share repurchase than valuation  
 

 3.3.1 

3.3.2 

 Lie (2002)  US  1980-1997 

 

▪ Firms repurchase shares to alter target capital structure in line with the 

trade-off theory 

▪ Undervaluation does not affect the decision to repurchase shares 

▪ Does not find that announcement returns are positively related to the 

target leverage deviation; argues that this may be the result of an 

offsetting signaling effect (increased debt capacity) 

▪ Sample comprises 286 self-tender offers  
 

 3.3.1 

3.3.2 

 Chan et al. (2004)  US  1980-1990 

 

▪ Finds that repurchasing firms generally have below median industry 

leverage 

▪ Finds no evidence that announcement returns are related to leverage 

deficit; argues that this may be the result of the market already 

anticipating such leverage adjustment 
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 3.3.1 

3.3.2 

 Bonaimé et al. (2014)  US  1990-2010  ▪ Consider the leverage and equity mispricing motives in a unified 

framework; equity mispricing is considered an adjustment cost that will 

influence (1) decision to initiate a share repurchase program, and (2) the 

degree to which a capital structure adjustment increase firm value 

▪ Unlike previous papers, they find that capital structure adjustments are 

value increasing when the adjustment costs are low (i.e. when the equity 

is undervalued) 

 



25 

 

4 Development of Hypothesis 

In this paper, we exploit open market share repurchase initiation announcements by firms 

listed on Nasdaq Stockholm between 2000 and 2017 to examine (i) capital structure 

adjustment behavior, and (ii) how the market reacts to such behavior.  

H1: Share repurchases are, on average, welcomed with positive abnormal returns around 

the date of announcement.  

An important empirical question to answer first is whether the market perceives initiation 

announcements to reveal some “new information”. Moreover, these results will serve as 

backdrop to our overarching research question. There is a rich body of literature 

documenting the market’s positive reaction to in the US (e.g., Comment and Jarrell, 1991; 

Grullon and Michaely, 2004; Ikenberry et al., 1995) and in Europe alike (e.g., 

Andriosopoulos and Lasfer, 2015; Rau and Vermaelen, 2002). More importantly, Råsbrant 

(2013) who studies share repurchases on Nasdaq Stockholm between 2000 and 2009, finds 

that initiations announcements are welcomed with approximately 2 percent in excess 

returns. Consistent with these studies, we predict that the market reaction is, on average, 

positive. Like Råsbrant (2013), we also exploit the unique disclosure requirements on 

Nasdaq Stockholm to examine how the motives stated in the announcement press release 

relate to the ARs. To the extent that these serve as a good proxy for the underlying motives, 

they may provide some valuable context.  

H2: Target leverage deviation and equity mispricing influence managers’ decision to 

announce a share repurchase program.  

In the capital structure literature various theories proliferate, each with a distinct narrative 

on why, and when, firms repurchase shares. The trade-off theory assumes that firms balance 

the benefits and costs of debt, such that an equilibrium is reached when the marginal benefits 

equal the marginal costs. Under the dynamic model described in Fischer et al. (1989), 

recapitalization events – such as share repurchases – occur when the net benefits offset the 

adjustment costs. Furthermore, since a share repurchase increases firm leverage, the trade-

off predicts that repurchasing firms will be underlevered. In contrast, the market timing 

theory of capital structure predicts that share repurchases are purely driven by managers’ 

desire to exploit undervaluation. Importantly, it makes no prediction with respect to 
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repurchasing firms’ leverage – firms are not assumed to have an “optimal” ratio (Baker and 

Wurgler, 2002).  

Consistent with the trade-off conjecture Chan et al. (2004), Dittmar (2000) and Hovakimian 

et al. (2001), find that underlevered firms are more likely to announce a share repurchase. 

Meanwhile, Comment and Jarrell (1991), Peyer and Vermaelen (2009), Ikenberry et al. 

(1995) and others argue that share repurchases are triggered by undervaluation. However, 

recent evidence suggest that the leverage and undervaluation motives are not necessarily 

mutually exclusive. Warr et al. (2012) find that underlevered firms converge faster toward 

their target when their equity is undervalued compared to when the equity is overvalued, 

suggesting that managers “time” their capital structure adjustments. In a similar vein, 

Bonaimé et al. (2014) find that firms are more likely to announce a share repurchase 

program when the leverage and undervaluation motives are jointly considered, as opposed 

to in isolation.  

Following Bonaimé et al. (2014) and Warr et al. (2012), we assume that firms have target 

capital structures in line with the trade-off theory and consider equity mispricing as a major 

adjustment cost. We hypothesize that the decision to announce a share repurchase program 

depends on target leverage deviation and equity mispricing. More specifically, we 

hypothesize that the firms that are simultaneously underlevered and undervalued are the 

most likely candidates to announce a share repurchase program, whilst the firms that are 

simultaneously overlevered and overvalued are the least likely. We illustrate our hypothesis 

in Table 4.1.  

Table 4.1. Illustration of Hypothesis 2: Predicted likelihood to announce a share repurchase program 

based on target leverage deviation and equity mispricing.  

  

Equity undervalued  

(Market timing: 

Repurchase shares) 

 

Equity overvalued  

(Market timing: Issue 

shares) 

Firm underlevered 

(Trade-off theory: Issue debt and/or 

repurchase shares) 

 Highest likelihood  Medium likelihood 

Firm overlevered  

(Trade-off theory predictions: Issue 

equity and/or decrease debt) 

 Medium likelihood  Lowest likelihood 

This table presents the likelihood prediction for initiations of share repurchase programs depending on target 

leverage deviation and equity mispricing, as formulated in Hypothesis 2. Source: Bonaimé et al. (2014) and 

own contribution. 
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H3: Abnormal returns are related to the distance from target leverage and the level of equity 

mispricing.  

The capital structure theories also offer some predictions on how the market will react to 

open market share repurchase initiation announcements, at least so in a relative sense. 

According to the trade-off theory, converging toward the target leverage ratio is value 

accretive to the extent that the net benefits from doing so more than offset the adjustment 

costs. Since share repurchases increase firm leverage, the theory predicts underlevered firms 

stand to benefit more than overlevered firms. Meanwhile, the market timing theory and the 

signaling literature, which are essentially two sides of the same coin, predict a positive 

market reaction following an open market share repurchase initiation announcement. This 

is predicated on the idea that managers have an inherent ability to time the market, such that 

a share repurchase reveals that management believes the prevailing share price to be below 

its intrinsic value. 

Past literature generally attribute the positive market reaction to the undervaluation signal 

(Comment and Jarrell, 1991; Grullon and Michaely, 2004; Peyer and Vermaelen, 2009). 

The empirical evidence of the trade-off conjecture is weak. Lie (2002) and Chan et al. (2004) 

are unable to establish such a relationship. However, neither of the previous papers consider 

equity mispricing as an adjustment cost. In this paper we adopt the same hypothesis as 

Bonaimé et al. (2014), who finds that capital structure adjustments can increase firm value 

if the adjustments costs are low (i.e. when the equity is undervalued). We, again, consider 

four quadrants in our hypothesis (illustrated in Table 4.2). If target leverage deviation and 

equity mispricing are indeed related to announcement returns consistent with our 

predictions, we expect to find that firms that are simultaneously (i) underlevered and 

undervalued to be welcomed with the highest announcement returns, and (ii) overlevered 

and overvalued to be welcomed with the lowest announcement returns.  
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Table 4.2. Illustration of Hypothesis 3: Return predictions based on target leverage deviation and equity 

mispricing.  

  

Equity undervalued  

(Market timing: 

Repurchase shares) 

 

Equity overvalued  

(Market timing: Issue 

shares) 

Firm underlevered 

(Trade-off theory: Issue debt and/or 

repurchase shares) 

 Highest returns  Medium returns 

Firm overlevered  

(Trade-off theory predictions: Issue 

equity and/or decrease debt) 

 Medium returns  Lowest returns 

This table presents the return predictions for initiations of share repurchase programs based on target leverage 

deviation and equity mispricing, as formulated in Hypothesis 3. Source: Bonaimé et al. (2014).  
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5 Data Collection and Variable Definitions 

In this section, we outline the data collection process for sample firms and describe the 

methodology used to estimate proxies for target leverage deviation and equity mispricing. 

In Section 5.1, we present how sample firms are collected and the various criteria to remain 

in the final sample. In Section 5.2, we present the methodology used to estimate target 

leverage deviation. In Section 5.3, we present the two different models used to estimate 

equity mispricing, where the RIM model is presented first and the RKRV model presented 

second. In Section 5.4, we provide a summary of the final sample and the estimated 

variables. 

5.1 Data Collection and Selection Criteria 

Our initial data sample comprises all open market repurchase programs initiated by Swedish 

firms listed on Nasdaq Stockholm between 2000 and 2017 available on Nasdaq Stockholm’s 

website. Our empirical analysis is limited to the market reaction on the days around the 

initiation announcement (when the Board of Directors announces its intention to utilize its 

share repurchase mandate).20 We obtain announcement dates, share repurchase size and 

motives from corporate press releases available on Cision News, Retriever Mediearkivet or 

the companies’ websites. We retrieve our trading data, such as market capitalizations and 

share prices, and accounting data from Thomson Reuters Datastream.  

Complementary information, such as when a motive is not stated in the announcement press 

release, is obtained from the shareholder’s meeting protocol. Firms commonly express their 

share repurchase program size in terms of percentage of the total number of share 

outstanding. However, some firms only communicate the number of shares that they intend 

to repurchase. In such instances we manually calculate the percentage by using the total 

number of shares outstanding available in the annual report for the year before the initiation 

announcement.21 When the share repurchase program size is expressed in absolute numbers 

 
20 The mandate is given by shareholders at the shareholder’s general meeting and is generally valid for 12 

months (i.e. until the next shareholder’s general meeting). 
21 Inclusive of treasury shares.  
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(in SEK million) we calculate the percentage by dividing the amount by the market 

capitalization at the end of the year preceding the initiation announcement.  

For an observation to qualify for our empirical test they need to meet certain criteria. In our 

test where we examine the determinants of share repurchases, an observation is omitted if:   

(1) The firm is primarily a financial company (SIC 6000-6999) or utility company (SIC 

codes 4900-4999);22 and/or 

(2) The information related to trading or accounting data is incomplete, such as too 

narrow trading history.  

Where the first (1) criteria is in place to ensure that capital structure policy is unaffected by 

certain regulatory aspects.23 Furthermore, in this sample (the “Logistics sample”) we only 

include the first initiation announcement (i.e. in cases where a firm announces multiple 

times over the same calendar year).24 In total, the Logistics sample comprises 220 

observations. 

In our test where we examine how target leverage deviation and equity mispricing relate to 

announcement returns, we also exclude observations if the initiation announcement is made 

in connection with other corporate events that may affect the share price performance. An 

observation is omitted if:  

(3) The initiation announcement is made around the days [-2;+2] of other price driving 

events, such as financial reports or shareholder’s meetings.25  

In total, this sample (the “OLS sample”) comprises 140 observations. In Table 5.1, we report 

a detailed breakdown on what basis observations have been excluded. Note that an 

observation may be excluded based on more than one criteria. The OLS sample is greatly 

reduced by the fact that many firms announce their share repurchase programs during, or 

directly following the general meeting, or in connection with the release of interim reports.  

 

 

 
22 Except for 6500-6553 which is Real Estate (RlEst).  
23 As is done in Bonaimé et al. (2014). 
24 We are only interested if a firm announces a share repurchase or not, and not how many times.  
25 As is done in Råsbrant (2013). 
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Table 5.1. Number of initiation announcements by firms listed on Nasdaq Stockholm between 2000 and 

2017: Gross and Net sample (OLS sample) 
  Reason for exclusion  

Year Gross Sample Other information SIC code Missing data Net sample 

2000 13 5 0 2 6 

2001 9 6 0 1 2 

2002 6 0 1 0 5 

2003 6 2 0 2 2 

2004 7 5 0 1 1 

2005 7 4 0 0 3 

2006 13 2 1 2 8 

2007 36 13 2 4 17 

2008 33 12 3 4 14 

2009 14 5 1 1 7 

2010 25 11 1 0 13 

2011 34 12 1 4 17 

2012 29 13 4 2 10 

2013 17 12 1 2 2 

2014 27 19 0 5 3 

2015 19 11 1 2 5 

2016 33 19 1 3 10 

2017 38 22 0 1 15 

All years 366 173 17 36 140 

This table reports summary statistics of yearly open market share repurchases on Nasdaq Stockholm between 

2000 and 2017. Columns 3-5 report the reason for exclusion from the gross sample to the final sample on a 

yearly basis. Exclusions based on ‘Other information’: The initiation announcement is made around the days 

[-2;+2] of other price driving events, such as financial reports or shareholder’s meeting. Exclusions based on 

‘SIC code’: the firm is primarily a financials company (SIC codes 6000-6999) or utilities company (SIC codes 

4900-4999). Exclusions based on ‘Missing data’: The information related to trading or accounting data is 

incomplete, such as too narrow trading history. 

5.2 Estimating Target Leverage 

Leverage can be calculated using market values or book values. Scholars’ generally disagree 

on their relative merits (Frank and Goyal, 2009). For example, proponents of book leverage 

highlight that book leverage (i) better support the assets in place rather than its growth 

opportunities, and (ii) is a better measurement because market leverage fluctuates and is 

therefore an unreliable measure for corporate financial policy (Myers, 1977; Frank and 

Goyal, 2009). Meanwhile, proponents of market leverage argue (i) that book value of equity 

is primarily an accounting number used to balance the two sides of the balance sheet and is 

therefore not relevant for managerial financial decisions and, (ii) that markets are assumed 

to be forward looking and book leverage only accounts for what has already taken place 

(Welch, 2004; Frank and Goyal, 2009).   



32 

 

To mitigate concerns over the respective biases, we deploy both measures. Like Bonaimé et 

al. (2014), we define book and market leverage as follows.  

 
𝐵𝐿𝐸𝑉 =

𝐿𝑜𝑛𝑔 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡 + 𝑆ℎ𝑜𝑟𝑡 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 (1) 

 
𝑀𝐿𝐸𝑉 =

𝐿𝑜𝑛𝑔 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡 + 𝑆ℎ𝑜𝑟𝑡 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡

𝐿𝑜𝑛𝑔 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡 + 𝑆ℎ𝑜𝑟𝑡 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡 + 𝑀𝑎𝑟𝑘𝑒𝑡 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝐸𝑞𝑢𝑖𝑡𝑦
 

(2) 

5.2.1 Estimating Target Leverage Deviation 

To estimate the target leverage deviation, we follow a three-step procedure in line with 

previous literature.26 First, we estimate the target capital structure by running yearly cross-

sectional regressions on capital structure determinants for all firms listed on Nasdaq 

Stockholm. Second, we estimate the target leverage deviation for each observation by 

comparing the fitted values with observed leverage. Third, we classify our sample 

observations as underlevered, overlevered or approximately at target. 

Step 1: Because target capital structure is unobservable, previous literature has suggested 

several ways to estimate proxies. In this paper, we follow the methodology from Kayhan 

and Titman (2007) which is supported as the most rigorous approach by later studies (e.g., 

Asad et al., 2019). Specifically, we run yearly cross-sectional Tobit regressions of leverage 

on a set of leverage determinants to estimate target capital structure. This is repeated for 

book and market values. The fitted values from the following regression are defined as the 

target proxy and the values are restricted to lie between 0 and 1: 

 𝐿𝑒𝑣𝑖,𝑡
∗ = 𝛽𝑋𝑖,𝑡−1 + 𝜀𝑖,𝑡 (3) 

where, 

𝐿𝑒𝑣𝑖,𝑡
∗

 is observed leverage (both book and market leverage) for firm i at end of year t, 

𝑋𝑖,𝑡−1 is a vector of firm characteristics and end of year t – 1, and  

 𝜀𝑖,𝑡 is an error term for firm i at time t. 

 
26 See e.g., Bonaimé et al. (2014), Fama and French (2002) and Kayhan and Titman (2007). 
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The firm characteristics are meant to capture the costs and benefits of debt as predicted by 

the trade-off theory. We use the same firm characteristics as Bonaimé et al. (2014), which 

are also well supported by previous literature as important determinants of capital structure 

(e.g., Frank and Goyal, 2009; Flannery and Rangan, 2006): 

(4) Profit: Earnings before interest and taxes as a proportion of total assets; 

(5) Market-to-book: Book liabilities plus market value of equity to total assets; 

(6) Depreciation: Depreciation expenses as a proportion of total assets; 

(7) Size: Log of total book assets; 

(8) Tangibility: Fixed assets (property, plant and equipment) as a proportion of total 

assets; 

(9) R&D dummy: Binary variable that takes the value 1 if the research and development 

expenses are zero, and the value 0 if research and development expenses are 

positive; 

(10) R&D expenses: Research and development expenses as a proportion of total assets, 

missing values take the value 0; and 

(11) Median industry leverage: Median leverage ratio of the firm’s industry. 

To avoid the risk of reverse causality, we use lagged variables (one period). The industry 

classification is based on Fama and French (1997), similar to Bonaimé et al. (2014).  

Step 2: We define the target leverage deviation by comparing the fitted values from Eq. (3) 

with the observed leverage ratios. Formally, we define target leverage deviation in the 

following way: 

 𝐿𝑒𝑣𝑖,𝑡
𝐷𝑒𝑣 = 𝐿𝑒𝑣

𝑖,𝑡
− 𝐿𝑒�̂�𝑖,𝑡

∗
 (4) 

Step 3: We categorize firms as underlevered, overlevered or at target. The categorization 

depends on the specific test, which are further discussed in Chapter 6.  

5.3 Estimating Equity Mispricing 

The literature offers multiple ways to estimate the “fair” value of equity, such as the 

multiples approach, inclusive of the market-to-book ratio, and discounting models, e.g., the 

divided discount model or various residual income models. Past studies generally deploy 
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multiple valuation measures to mitigate concerns over idiosyncratic biases with the 

respective methodologies. Similar to Bonaimé et al. (2014), we use the residual income 

model (RIM) advanced in Ohlson (1991, 1995) and the Rhodes-Kropf et al. (2005) (RKRV) 

model to estimate equity mispricing. As we shall see, these approaches are fundamentally 

different from each other and should, as such, alleviate some concern over biased valuation 

proxies.  

5.3.1 Residual Income Model 

Thanks to its relatively straight-forward procedure, the residual income model is widely 

used in the literature (e.g., D’Mello and Shroff, 2000; Lee et al., 1999; Lie, 2002). Under 

the clean surplus assumption, such that the change in book value equals earnings less 

dividends, the residual income model should yield unbiased estimates of firm value (Ohlson, 

1991, 1995). The generic version of the model is defined as follows: 

 
𝑉𝑅𝐼𝑀 = 𝐵𝑡 + ∑(1 + 𝑟)−𝑖

∞

𝑖=1

𝐸𝑡[𝑋𝑡+1 − 𝑟 ∗ 𝐵𝑡+𝑖−1] (5) 

where 𝑉𝑅𝐼𝑀 is the estimated equity value of the firm at time 𝑡, 𝐵𝑡 is the book value of equity 

at date 𝑡, 𝑟 is the cost of equity, 𝑋𝑡+1 is the future earnings for period 𝑡 + 1. From Eq. (5), 

a firm’s value may be decomposed into two parts: the prevailing book value of equity and 

the discounted expected future residual income (abnormal earnings), where the latter is 

defined as the income beyond the normal return on book value (𝑟 ∗ 𝐵𝑡+𝑖−1). Eq. (5) assumes 

that its users have access an infinite series of future earnings, which in practice is deemed 

unrealistic. As such, Eq. (5) can be re-written to: 

 
𝑉(𝑅𝐼𝑀),𝑡 = 𝐵𝑡 + ∑(1 + 𝑟)−𝑖

𝑛

𝑖=1

𝐸𝑡[𝑋𝑡+1 − 𝑟 ∗ 𝐵𝑡+𝑖−1] + 𝑇𝑉 (6) 

such that the explicit forecast period is confined to 𝑛 periods, 27 and the implicit forecast 

period, 𝑇𝑉, which is defined as:  

 𝑇𝑉 = (1 + 𝑟)−𝑛(𝑟 − 𝑔)−1 𝐸𝑡[(𝑋𝑡+𝑛+1 − 𝑟 ∗ 𝐵𝑡+𝑛] (7) 

 
27 The explicit forecast period is defined as the string of earnings that are precisely estimated.  
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where 𝑔 is the assumed perpetual growth rate for the periods immediately following period 

𝑡 + 𝑛. This is common procedure regardless of the model specification, i.e. the dividend 

discount model and residual income model alike. Further, these models should in theory 

yield identical estimates of firm values (Ohlson, 1995). However, since the residual income 

model uses the prevailing book value and abnormal returns to calculate firm value, it is less 

sensitive to estimation errors in the implicit forecast period, 𝑇𝑉, than the dividend discount 

model and discounted cash flow models. As such, the residual income model is perceived 

to be more reliable than its competing alternatives (D’Mello and Shroff, 2000). 

In our model, period zero, 𝑡 = 0, is the end of the fiscal year preceding the announcement 

year, 𝑡 = 1. We estimate 𝑟 using Fama and French (1993) three factor model and limit 𝑛 to 

two years. Further, we deploy the perfect foresight model which means that we substitute 

expected earnings with realized earnings (income before extraordinary items). Although this 

version of the model is frequently used in academia (Asad et al., 2019; Bonaimé et al., 2014; 

Dong et al., 2006; Lee et al., 1999) it is not uncontroversial since it assumes managers have 

perfect foresight of future earnings performance when they make a capital structure decision 

(Bonaimé et al., 2014). Plugging our assumptions into Eq. (8) yields:  

 𝑉(𝑅𝐼𝑀),0 = 𝐵0 + (1 + 𝑟)−1(𝑋
1

− 𝑟 ∗ 𝐵0) + (1 + 𝑟)−2(𝑋
2

− 𝑟 ∗ 𝐵1) +  𝑇𝑉 (8) 

We follow Bonaimé et al. (2014), D’Mello and Shroff (2000), Lee et al. (1999) and Lie 

(2002) and calculate the earnings in the implicit period using the average of the last two 

years of our earnings series:   

 𝑇𝑉 = (1 + 𝑟)−2[𝑋2 − 𝑟 ∗ 𝐵1 + 𝑋3 − 𝑟 ∗ 𝐵2]/(2 ∗ 𝑟) (9) 

This is done to reduce problems that may arise if the earnings volatility is high, i.e. unusually 

high or low earnings in the last year (Lie, 2002). We assume that managers do not invest in 

value-destroying (negative NPV) projects in perpetuity, and as such we restrict the terminal 

value to be non-negative (as is done in Bonaimé et al., 2014; D’Mello and Shroff, 2000; Lee 

et al., 1999; Lie, 2002). Lastly, we compare the estimated firm value, 𝑉𝑅𝐼𝑀, to the observed 

value firm value at time zero 𝑉0 as follows:  

 
𝑉𝑃(𝑅𝐼𝑀),0 =  

𝑉(𝑅𝐼𝑀),0

𝑉0
 (10) 
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where 𝑉𝑃(𝑅𝐼𝑀),0 is the equity mispricing factor at time zero. This implies that when 

𝑉𝑃(𝑅𝐼𝑀),0 = 1 the firm is correctly valued, when 𝑉𝑃(𝑅𝐼𝑀),0 > 1 the firm is undervalued, and 

when 𝑉𝑃(𝑅𝐼𝑀),0 < 1 the firm is overvalued.   

5.3.1.1 Estimating the Equity Cost of Capital  

Firm specific cost of equity is calculated using the Fama-French’s three factor model. This 

is conducted using a two-step process. First, we calculate monthly market (𝑀𝐾𝑇), small-

minus-big (𝑆𝑀𝐵) and high-minus-low (𝐻𝑀𝐿) book-to-market factors following Fama and 

French (1993) between 1995 and 2018, using all firms listed on Nasdaq Stockholm. All 

firms are ranked on (i) market capitalization, and (ii) book-to-market ratios, by end of June 

each year. Based on these rankings, we form two portfolios based on median market 

capitalization (Big and Small), and three portfolios based on book-to-market ratio (Value, 

Neutral, and Growth). The thresholds used for book-to-market ratios are bottom 30 percent 

for value firms, the middle 40 percent for neutral firms and top 30 percent for growth firms. 

These portfolios are then intersected to create six distinct portfolios: Big/Value, Big/Neutral, 

Big/Growth, Small/Value, Small/Neutral and Small/Growth. From these we construct our 

monthly 𝑆𝑀𝐵 and 𝐻𝑀𝐿 portfolio returns (see Eq. (11) and (12)). Our monthly excess 

market factor, 𝑀𝐾𝑇, is calculated using the value-weighted return index OMXSPI and the 

three-month T-bill.28  

 
𝑆𝑀𝐵 =  

1

3
[𝑆𝑚𝑎𝑙𝑙 𝑉𝑎𝑙𝑢𝑒 + 𝑆𝑚𝑎𝑙𝑙 𝑁𝑒𝑢𝑡𝑟𝑎𝑙 + 𝑆𝑚𝑎𝑙𝑙 𝐺𝑟𝑜𝑤𝑡ℎ]

−
1

3
[𝐵𝑖𝑔 𝑉𝑎𝑙𝑢𝑒 + 𝐵𝑖𝑔 𝑁𝑒𝑢𝑡𝑟𝑎𝑙 + 𝐵𝑖𝑔 𝐺𝑟𝑜𝑤𝑡ℎ]   

(11) 

 
𝐻𝑀𝐿 =  

1

2
[𝑆𝑚𝑎𝑙𝑙 𝑉𝑎𝑙𝑢𝑒 + 𝐵𝑖𝑔 𝑉𝑎𝑙𝑢𝑒] −

1

2
[𝑆𝑚𝑎𝑙𝑙 𝐺𝑟𝑜𝑤𝑡ℎ + 𝐵𝑖𝑔 𝐺𝑟𝑜𝑤𝑡ℎ]   (12) 

Second, we run time-series regressions of monthly excess return data to estimate 

sensitivities, γ, to our market, size and book-to-market factors (Eq. (13)). Similar to D’Mello 

and Shroff (2000), we use an estimation window of -60 to -1 months relative to the 

announcement and require at least 24 months of return data to ensure reliable estimates.  

 𝑟𝑡 − 𝑟𝑓𝑡 =  𝛾0 + 𝛾1
(𝑀𝐾𝑇𝑡) + 𝛾2

(𝑆𝑀𝐵𝑡) + 𝛾3
(𝐻𝑀𝐿𝑡) + 𝜖𝑡 (13) 

 
28 Similar to Råsbrant (2013). 
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Finally, we use our fitted coefficient, �̂�, for the respective firms to calculate the expected 

return, i.e. cost of equity capital, using the following formula:  

 𝐸(𝑟
𝑡
) =  𝑟𝑓𝑡 + �̂�1

(𝑀𝐾𝑇𝑡) + �̂�2
(𝑆𝑀𝐵𝑡) + �̂�3

(𝐻𝑀𝐿𝑡) (14) 

Expected returns for each factor in Eq. (14) are based on arithmetic averages from 1995 

until the month preceding the initiation announcement.  

5.3.2 RKRV Model 

As for the second valuation approach, we use the RKRV model advanced by Rhodes-Kropf 

et al. (2005). The model decomposes the market-to-book (MTB) ratio into two components:  

 𝑀

𝐵
≡

𝑀

𝑉
×

𝑉

𝐵
 (15) 

where,  

𝑀

𝑉
 is the market to value component, and 

𝑉

𝐵
 is the value to book component.  

The economic intuition behind the decomposition is that the first component on the right-

hand side of the equation measures the discrepancy between market price and the true value, 

i.e. equity mispricing. The second component on the right-hand side of the equation 

measures the true value to book, which can be attributed to the firm’s growth opportunities 

that are unaffected by equity mispricing (Rhodes-Kropf et al., 2005). By taking logs of Eq. 

(15), we get: 

 𝑚 − 𝑏 ≡ (𝑚 − 𝑣) + (𝑣 − 𝑏) (16) 

where,  

𝑚 is the log of market value of equity, 

𝑏 is the log of book value of equity, and 

𝑣 is the log of fundamental value. 

Intuitively, firms that are priced at their fundamental value should have the (𝑚 − 𝑣) 

component equal to zero, and (𝑣 − 𝑏) and (𝑚 − 𝑏) should take the same values. However, 
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if the market fails to estimate firms’ growth opportunities, discount rate and cash flows 

correctly, firms become mispriced. Hence, if (𝑚 − 𝑣) takes a positive value, the firm is 

overvalued, and if it takes a negative value, the firm is undervalued. The authors further 

break down the (𝑚 − 𝑏) component into a firm-specific component, a sector-specific 

component and a long-run component: 

 𝑚𝑖,𝑡 − 𝑏𝑖,𝑡 = 𝑚𝑖,𝑡 − 𝜈(𝜃𝑖,𝑡; 𝛼𝑗,𝑡) + 𝜈(𝜃𝑖,𝑡; 𝛼𝑗,𝑡) − 𝜈(𝜃𝑖,𝑡; 𝛼𝑗) + 𝜈(𝜃𝑖,𝑡; 𝛼𝑗) − 𝑏𝑖,𝑡 (17) 

where, 

𝑚𝑖,𝑡 − 𝜈(𝜃𝑖,𝑡; 𝛼𝑗,𝑡) is the firm-specific error, i.e. the difference between observed price and 

fundamental firm value,  

𝜈(𝜃𝑖,𝑡; 𝛼𝑗,𝑡) − 𝜈(𝜃𝑖,𝑡; 𝛼𝑗) is time-series sector error, i.e. difference between fundamental 

firm value and firm-specific long-run value, and 

𝜈(𝜃𝑖,𝑡; 𝛼𝑗) − 𝑏𝑖,𝑡 is long-run error, i.e. difference between firm-specific long-run value and 

book value. 

where, 

𝜃𝑖,𝑡 is firm-specific accounting information at time t, 

𝛼𝑗,𝑡 is accounting multiples conditional on time t and sector j, and 

𝛼𝑗 is sector-specific multiples that do not vary over time.  

𝜈 is expressed as a linear function of firm-specific accounting information and conditional 

accounting multiples. 𝜈(𝜃𝑖,𝑡; 𝛼𝑗,𝑡) is therefore interpreted as the fundamental firm value 

conditional on sector j multiples at time t. Since we are interested in firm-specific equity 

mispricing, we estimate the first component of Eq. (17). We include the same accounting 

information as Bonaimé et al. (2014) in the 𝜃𝑖,𝑡 vector. Equity mispricing is estimated as the 

residual from the following equation: 

𝑚𝑖,𝑡 = 𝛼0𝑗,𝑡 + 𝛼1𝑗,𝑡𝑏𝑖,𝑡 + 𝛼2𝑗,𝑡ln (𝑁𝐼)
𝑖,𝑡
+ + 𝛼3𝑗,𝑡𝐼<0ln (𝑁𝐼)

𝑖,𝑡
+ + 𝛼4𝑗,𝑡𝐿𝐸𝑉(𝑅𝐾𝑅𝑉)𝑖,𝑡

+ 𝜀𝑖,𝑡 
(18) 

where,  
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𝑚𝑖,𝑡 is log of the market value of equity of firm i at time t, 

𝑏𝑖,𝑡 is log of the book value of equity of firm i at time t, 

(𝑁𝐼)
𝑖,𝑡
+

 is absolute value of net income of firm i at time t,  

𝐼<0ln (𝑁𝐼)
𝑖,𝑡
+

 is an interactive dummy variable for when net income is negative, and 

𝐿𝐸𝑉(𝑅𝐾𝑅𝑉)𝑖,𝑡 is firm-specific leverage at time t and is computed as: 

𝐿𝐸𝑉(𝑅𝐾𝑅𝑉) = 1 −
𝑀𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒

(𝑀𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 + 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐷𝑒𝑓𝑓𝑒𝑟𝑑 𝑡𝑎𝑥𝑒𝑠 − 𝐸𝑞𝑢𝑖𝑡𝑦)
 (19) 

To estimate the parameters in Eq. (18), we run yearly regressions on the 12 Fama French 

Industries on all firms on Nasdaq Stockholm between 2000-2017. Finally, to estimate equity 

mispricing, we compare the predicted firm value from Eq. (18), 𝑉(𝑅𝐾𝑅𝑉),0, with the observed 

market value at time zero: 

𝑉𝑃(𝑅𝐾𝑅𝑉),0 =
𝑉(𝑅𝐾𝑅𝑉),0

𝑉0
 (20) 

where 𝑉𝑃(𝑅𝐾𝑅𝑉),0 is the equity mispricing factor at time zero. This implies that when 

𝑉𝑃(𝑅𝐾𝑅𝑉),0 = 1 the firm is correctly valued, when 𝑉𝑃(𝑅𝐾𝑅𝑉),0 > 1 the firm is undervalued, 

and when 𝑉𝑃(𝑅𝐾𝑅𝑉),0 < 1 the firm is overvalued.   

5.3.3 Discussion of Valuation Models 

Since mispricing is unobservable, we acknowledge that the models our model estimates are 

imperfect. The RIM model is restricted by several assumptions (Bonaimé et al., 2014). First, 

it assumes that managers have perfect foresight of net income. Second, it uses a finite 

horizon of future earnings and does not capture all growth opportunities. Third, it uses past 

discount rates for future earnings. These restrictions imply that the RIM model generally 

tends to understate fundamental equity value which makes firm appear overvalued (Lie, 

2002). This is however a minor issue since we are interested in the relative valuation 

between firms and it is reasonable to argue that the market value firms correctly on average. 

The RKRV model is more robust to the limitations outlined above as it captures industry 

specific growth opportunities and discount rates (Bonaimé et al., 2014). However, one 
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potential caveat with the RKRV model – as with any valuation model bases on a “multiple” 

approach – is that valuations may vary significantly within industries (Lie, 2002).  

Another concern relates to the timing of the valuation. In both models, we estimate the 

equity mispricing at the end of the year preceding the initiation announcement. In cases 

where the announcement is late in the year, there is an overhanging risk that the share price 

has moved which may cause severe biases (Lie, 2002).  

5.4 Summary of Sample and Variables 

In Table 5.2, we report a side-by-side comparison of all firms listed on Nasdaq Stockholm 

and the Logistics sample. Parameters include median market capitalization, median target 

leverage deviation (based on book and market values), and median valuation based on the 

RKRV model.29 Repurchasing firms generally belong to the larger spectrum in terms of 

market capitalization, and exhibit leverage ratios below their targets (-0.048 and -0.061 for 

book and market leverage, respectively, for the full period). This compares to -0.003 and -

0.004 for all firms listed on Nasdaq Stockholm. Meanwhile, repurchasing firms do not seem 

to be undervalued – the median company over the whole sample is valued at 0.999. This 

compares 1.000 for the whole sample (remembering that values above 1 denote 

undervaluation, and values below 1 denote overvaluation).  

In Table 5.3, we report a side-by-side comparison of all firms listed on Nasdaq Stockholm 

and the OLS sample. Like the Logistics sample, we find that repurchasing firms belong to 

the upper echelon in terms of size and are more underlevered. We also report the estimated 

valuation using the RIM model; the median valuation factor over the whole period is 0.826. 

The fact that firms appear overvalued with the RIM model is consistent with prior studies. 

However, since we only care about the relative valuation (within the sample), we deem this 

be unproblematic. Note that the number of firms over the whole period equals 127 (in total 

we have 140 initiation announcements). This simply reflects that some firms initiate more 

than once per calendar year (i.e. we have only included firms once irrespective of how many 

times they have announce a share repurchase).  

 

 
 

29 Valuation based on RIM has not been computed for the Logistics sample due to data constraints.  
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Table 5.2. Comparison of all firms listed on Nasdaq Stockholm and repurchasing firms between 2000 and 2017 (Logistic sample) 

 All firms listed on Nasdaq Stockholm  Repurchasing firms (Logistic sample) 

Year MCAP Dist_BL Dist_ML VP_RIM VP_RKRV   N MCAP Dist_BL Dist_ML VP_RIM VP_RKRV 

2000 950  0.000 -0.026 n.a. 0.999  9 12,736 -0.065 -0.097 n.a. 1.009 

2001 815  0.006  0.003 n.a. 0.999  4 4,846  0.027  0.012 n.a. 0.987 

2002 687  0.000  0.000 n.a. 0.999  4 2,531 -0.017  0.025 n.a. 1.004 

2003 363 0.001  0.000 n.a. 1.000  4 3,579 -0.244 -0.310 n.a. 1.036 

2004 534 -0.001 -0.001 n.a. 1.000  5 4,288  0.001  0.015 n.a. 1.001 

2005 729 -0.012 -0.005 n.a. 1.001  6 2,722  0.018  0.055 n.a. 0.987 

2006 1,256 -0.030 -0.008 n.a. 1.000  10 9,831 -0.084 -0.078 n.a. 0.993 

2007 1,561 -0.002  0.000 n.a. 1.000  17 9,024 -0.025 -0.004 n.a. 1.008 

2008 1,261 -0.018 -0.008 n.a. 1.000  21 9,558 -0.028 -0.031 n.a. 1.001 

2009 603 -0.002 -0.002 n.a. 1.002  8 2,599 -0.056 -0.081 n.a. 1.017 

2010 1,015  0.000 -0.005 n.a. 1.003  15 4,963 -0.016 -0.027 n.a. 1.013 

2011 1,309 -0.016 -0.011 n.a. 1.000  17 4,654 -0.033 -0.087 n.a. 0.999 

2012 1,082  0.003  0.000 n.a. 1.000  15 5,258 -0.092 -0.088 n.a. 1.003 

2013 978  0.000 -0.011 n.a. 1.000  12 10,598 -0.055 -0.088 n.a. 1.004 

2014 1,422 -0.000 -0.016 n.a. 1.000  16 15,509 -0.032 -0.068 n.a. 0.975 

2015 1,421  0.000 -0.007 n.a. 0.998  12 4,383 -0.071 -0.089 n.a. 0.995 

2016 2,097  0.000 -0.002 n.a. 1.002  20 7,665 -0.047 -0.036 n.a. 0.988 

2017 2,543 -0.004  0.000 n.a. 1.002  25 10,768 -0.063 -0.062 n.a. 0.987 

All years 1,132 -0.003 -0.004 n.a. 1.000  220 7,423 -0.048 -0.061 n.a. 0.999 

This table reports yearly medians of the main variables used in this study for all firms listed on Nasdaq Stockholm and for our final Logistic sample. ‘N’ denotes the 

number unique firms that have announced a share repurchase program. MCAP is the median market capitalization expressed in SEK million. Dist_BL and Dist_ML 

are the target leverage deviations calculated as the difference between the fitted values from yearly cross-sectional regressions, based on book and market values, 

respectively. Equity mispricing is estimated using the RKRV model; values above 1 denote undervaluation and values below 1 denote overvaluation. Equity mispricing 

based on the RIM model has not been calculated for this sample due to data constraints. 
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Table 5.3. Comparison of all firms listed on Nasdaq Stockholm and repurchasing firms between 2000 and 2017 (OLS sample) 

 All firms listed on Nasdaq Stockholm  Repurchasing firms (OLS sample) 

Year MCAP Dist_BL Dist_ML VP_RIM VP_RKRV   N MCAP Dist_BL Dist_ML VP_RIM VP_RKRV 

2000 950  0.000 -0.026 n.a. 0.999  6 11,773  0.043  0.111 0.597 0.999 

2001 815  0.006  0.003 n.a. 0.999  2 1,952  0.036  0.091 0.891 0.974 

2002 687  0.000  0.000 n.a. 0.999  5 1,940 -0.044  0.000 0.761 0.996 

2003 363 0.001  0.000 n.a. 1.000  2 23,336 -0.255 -0.354 1.028 1.033 

2004 534 -0.001 -0.001 n.a. 1.000  1 91,093  0.035  0.046 2.270 0.973 

2005 729 -0.012 -0.005 n.a. 1.001  3 11,383  0.045  0.087 0.474 0.969 

2006 1,256 -0.030 -0.008 n.a. 1.000  6 10,389 -0.073 -0.076 0.514 0.993 

2007 1,561 -0.002  0.000 n.a. 1.000  17 3,612 -0.001 -0.006 0.520 1.027 

2008 1,261 -0.018 -0.008 n.a. 1.000  14 11,448 -0.023 -0.037 0.715 1.007 

2009 603 -0.002 -0.002 n.a. 1.002  7 888 -0.044 -0.056 2.934 1.037 

2010 1,015  0.000 -0.005 n.a. 1.003  11 1,794  0.003 -0.027 1.952 1.024 

2011 1,309 -0.016 -0.011 n.a. 1.000  13 2,772 -0.078 -0.077 0.976 1.022 

2012 1,082  0.003  0.000 n.a. 1.000  8 2,280 -0.091 -0.087 0.915 1.007 

2013 978  0.000 -0.011 n.a. 1.000  2 23,959  0.057  0.029 0.772 1.039 

2014 1,422 -0.000 -0.016 n.a. 1.000  3 2,226  0.023  0.061 0.491 0.952 

2015 1,421  0.000 -0.007 n.a. 0.998  5 2,632 -0.085 -0.098 0.695 1.006 

2016 2,097  0.000 -0.002 n.a. 1.002  9 3,214 -0.060 -0.047 0.704 0.994 

2017 2,543 -0.004  0.000 n.a. 1.002  13 2,963 -0.050 -0.070 0.838 1.012 

All years 1,132 -0.003 -0.004 n.a. 1.000  127 2,823 -0.044 -0.045 0.826 1.005 

This table reports yearly medians of the main variables used in this study for all firms listed on Nasdaq Stockholm and for our final OLS sample. ‘N’ denotes the 

number unique firms that have announced a share repurchase program. MCAP is the median market capitalization expressed in SEK million. Dist_BL and Dist_ML 

are the target leverage deviations calculated as the difference between the fitted values from yearly cross-sectional regressions, based on book and market values, 

respectively. Equity mispricing is estimated using the RKRV model and RIM model; values above 1 denote undervaluation and values below 1 denote overvaluation.  
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6 Methodology 

In this section, we present and discuss the methodologies used to empirically test our 

hypotheses outlined in Chapter 4. In Section 6.1, we present how ARs are estimated with 

an event study methodology. In Section 6.2, we present and describe the variables used in 

the subsequent tests. In Section 6.3, we present the logistic regression used to test whether 

target leverage deviation and equity mispricing influence managers’ decision to initiate 

share repurchase programs. Finally, in Section 6.4, we present the tests used to examine the 

relationship between announcement ARs and the target leverage deviation and equity 

mispricing parameters. 

6.1 H1: Announcement CARs 

We rely on a conventional event-study methodology to estimate ARs around the days of the 

announcement. One basic assumption of an event study is that markets are efficient and new 

information will therefore be instantaneously reflected in the share price (Fama, 1970). We 

measure the 2-day cumulative AR (CAR) over Days 0 to +1 relative to the event in line with 

Råsbrant (2013). Previous studies generally use longer event windows to estimate ARs, e.g. 

Bonaimé et al. (2014) use a 3-day CAR, Days -1 to +1, to account for date uncertainty. Since 

our observation dates are hand-collected from press releases, we can get precise dates of 

initiation announcements. However, to account for initiation announcements published after 

Nasdaq Stockholm’s trading hours, a 2-day CAR is a more appropriate measure than a 1-

day AR.  

6.1.1 CAR Calculation 

Like Bonaimé et al. (2014) we follow the event-study methodology presented in Brown and 

Warner (1985) to compute daily ARs. The event-study is separated into an estimation period 

and an event period, where ARs are computed in the event period as an excess return to 

what is predicted from the estimation period. We define the event period as Day 0 (the day 

of the announcement) to Day +1 (the day after the announcement). The estimation period is 

defined as Day –300 to Day -46, during which the market model parameters are estimated 

from. Since there is no overlap of the event period and the estimation period, we avoid any 
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effects related to the initiation announcement in the market model parameters. We require 

at least 100 days of return data in the estimation period to be included in the final sample.  

To estimate the benchmark returns, we compute the market model during the estimation 

period with the OMXSPI value-weighted index as a proxy for market returns. We use OLS 

regressions as the statistical approach, consistent with Brown and Warner (1985). The 

market model is defined as: 

𝑅𝑖,𝑡 = 𝛼𝑖 + 𝛽𝑖𝑅𝑚,𝑡 + 𝜀𝑖,𝑡 (21) 

where,  

𝑅𝑖,𝑡 is the total return for security i over day t, 

𝛼𝑖 is the intercept in the market model for security i,  

𝛽𝑖 is the slope coefficient in the market model for security i, 

𝑅𝑚,𝑡 is the total market return over day t, and 

𝜀𝑖,𝑡 is an error term for security i over day t. 

We estimate the OLS parameters from the market model for each observation over the 

estimation period as a measure for normal return. Daily ARs for each observation are 

estimated as follows: 

𝐴𝑅𝑖,𝑡 = 𝑅𝑖,𝑡 − �̂�𝑖 − �̂�𝑖𝑅𝑚,𝑡 (22) 

where,  

𝐴𝑅𝑖,𝑡 is the abnormal return for security i on event day t, 

𝑅𝑖,𝑡 is the total return for security i on event day t, 

�̂�𝑖 is the fitted intercept from market model for security i, and 

�̂�𝑖 is the fitted slope coefficient from market model for security i. 
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The ARs are then accumulated for each observation over the event period [0, +1] as a final 

step in the CAR estimation: 

𝐶𝐴𝑅𝑖 = ∑ 𝐴𝑅𝑖,𝑡

+1

𝑡=0

 (23) 

where,  

𝐶𝐴𝑅𝑖 is the cumulative abnormal return for security i, and 

𝐴𝑅𝑖,𝑡 is the abnormal return for security i over event day t. 

6.1.2 Test Statistics 

In Hypothesis 1, we predict that share repurchases are, on average, welcomed with positive 

ARs around the date of announcement. To assess the statistical significance of the ARs, we 

compute the test statistics following Brown and Warner (1985). Test statistics are defined 

as follows: 

𝑡 =
∑ 𝐴𝑅̅̅ ̅̅

𝑡
+1
𝑡=0

(∑ �̂�2(+1
𝑡=0 𝐴𝑅̅̅ ̅̅

𝑡))
1
2

 (24) 

where, 

𝐴𝑅̅̅ ̅̅
𝑡 is the average abnormal return of the sample for event day t, where the standard 

deviation of ARs are estimated in Eq. (25).  

�̂�(𝐴𝑅̅̅ ̅̅
𝑡) = √( ∑ (𝐴𝑅̅̅ ̅̅

𝑡 −

−46

𝑡=−300

𝐴𝑅̿̿ ̿̿ )2
) /𝐿1 (25) 

where, 

𝐿1 is the length of the estimation period and, 

𝐴𝑅̿̿ ̿̿ =
1

(𝐿1 + 1)
∑ 𝐴𝑅̅̅ ̅̅

𝑡

−46

𝑡=−300

 (26) 
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The test statistics are assumed to follow a Student-t distribution if the ARs are independent 

and identically distributed (i.i.d). Since the estimation window is large, the degrees of 

freedom exceed 200 and is, thus, assumed to be unit normal N(0,1). 

6.1.3 Test Diagnostics 

When constructing test statistics, there are two types of errors to account for: Type I error 

and Type II error. The first occurs when the null hypothesis is falsely rejected and the second 

occurs when the null hypothesis is falsely accepted. In any statistical hypothesis test, it is 

necessary address the power of the test, i.e. the ability to detect ARs when it is present. The 

power of the test is defined as one minus the probability of making a Type II, thus, a higher 

power of the test means a lower probability of making a Type II error.  

MacKinlay (1997) provides an analysis of the power of the test at the 5 percent significance 

level for event studies, depending on the number of observations, the average AR, and the 

average standard deviation of ARs. The statistical power generally increases with number 

of observations and average AR and decreases with average standard deviation of ARs. For 

example, with an average standard deviation of ARs across firms of 2 percent, the statistical 

power is close to 1 if number of observation exceeds 50 and AR exceeds 1 percent. With a 

standard deviation at 4 percent, the power of the test exceeds 0.9 if the number of 

observations is 200 and AR exceeds 1 percent. However, the power of the test increases 

rapidly if the AR exceeds 1.5 percent even for small samples. Hence, due to our relatively 

large sample size and high CARs, we predict that our test exhibit high statistical power. 

For the test statistics to hold, the model needs to be correctly specified. Brown and Warner 

(1985) outline two key assumptions that need to hold for the test statistics to be reliable. The 

test statistics are assumed to follow a Student-t distribution if the ARs are independent and 

identically distributed (i.i.d.). ARs are not independent when there is cross-sectional 

dependence over the sample. However, cross-sectional dependency is highly irrelevant in 

short-window event studies if the event is not clustered in calendar time (Kothari and 

Warner, 2007). Daily stock returns usually depart from normality, which is not observed in 

monthly return data. Brown and Warner (1985) however find that non-normality has no 

obvious impact on event study methodology with daily returns, as the 𝐴𝑅̅̅ ̅̅  converges to 

normality when the sample size increases.  
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Other potential issues that could bias the results with daily returns are non-synchronous 

trading and time-series correlation of ARs (Brown and Warner, 1985). OLS estimates of 

market model parameters are biased and inconsistent when measured with non-synchronous 

return data. Several different alternative techniques for parameter estimation have emerged 

to overcome this problem (e.g., Scholes and Williams, 1977). However, Brown and Warner 

(1985) find that the specification and the power of the test are similar for parameters 

obtained with the OLS as with the alternative techniques. Issues with time-series correlation 

can also arise when using multi-day event windows, and, therefore, it is sometimes 

necessary to adjust the variance estimation to account for the correlation. This is however 

only necessary in special cases and the improvements are small (Brown and Warner, 1985). 

For short-period event methodologies, the test specification is generally not sensitive to the 

assumption about time-series correlation of ARs (Kothari and Warner, 2007). 

To conclude, like Råsbrant (2013) who uses similar methodology on a similar sample, we 

do not adjust for these potential concerns, and assume that the model is correctly specified.  

6.2 Variables for Regression Models 

The following sections describe the variables used in the logistic regressions presented in 

Section 6.3.1 and the OLS regressions presented in Section 6.4.2. First, we describe the 

dependent variables, and for which model they apply. Second, we describe the main 

regressors used and how they are constructed. Third, we describe the control variables used 

and for which model they apply. Finally, we summarize the variables in Table 6.1. 

6.2.1 Dependent Variables  

We use two different dependent variables in the following models, one for the logistic 

regressions and one for the OLS regressions: 

i. Logistic regression: 𝑆ℎ𝑎𝑟𝑒 𝑅𝑒𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒 (𝑆𝑅𝑖): Binary variable that takes the 

value 1 if observation i has made a share repurchase initiation announcement. 

ii. OLS regression: 𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝐴𝑏𝑛𝑜𝑟𝑚𝑎𝑙 𝑅𝑒𝑡𝑢𝑟𝑛 (𝐶𝐴𝑅𝑖): 2-day cumulative 

abnormal return for observation i as estimated in Section 6.1. 
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6.2.2 Main Regressors  

The main regressors are used in both the logistic regressions and the OLS regressions. The 

observations are ranked based on their relative distance from target leverage and separated 

into terciles. The observations with the largest negative distance from target belong in the 

top tercile and the observations with the largest positive distance from target belong in the 

bottom tercile. Observations in the top (bottom) tercile are then classified as underlevered 

(overlevered). Observations in the middle tercile are assumed to be approximately at their 

target capital structure. This leads to the main regressors for target leverage deviation and 

are constructed both for market leverage and book leverage: 

iii.  𝑈𝑛𝑑𝑒𝑟𝑙𝑒𝑣𝑒𝑟𝑒𝑑 (𝑈𝐿𝑖): Binary variable that takes the value 1 if observation i is in 

the top tercile. 

iv. 𝑂𝑣𝑒𝑟𝑙𝑒𝑣𝑒𝑟𝑒𝑑 (𝑂𝐿𝑖): Binary variable that takes the value 1 if observation i is in the 

bottom tercile. 

Measures of equity mispricing are constructed in the similar way as for target leverage 

deviation. The most undervalued firms belong to the top tercile, while the most overvalued 

firms belong to the bottom tercile. Firms in the middle tercile are assumed to be correctly 

valued. 

v. 𝑈𝑛𝑑𝑒𝑟𝑣𝑎𝑙𝑢𝑒𝑑 (𝑈𝑉𝑖): Binary variable that takes the value 1 if observation i is in the 

top tercile. 

vi. 𝑂𝑣𝑒𝑟𝑣𝑎𝑙𝑢𝑒𝑑 (𝑂𝑉𝑖): Binary variable that takes the value 1 if observation i is in the 

bottom tercile. 

We also consider the leverage and equity mispricing parameters jointly, i.e. if observations 

are simultaneously undervalued and underlevered, overvalued and overlevered, 

undervalued and overlevered or overvalued and underlevered. We construct the regressors 

based on both market leverage and book leverage and based on the RIM valuation method 

and the RKRV valuation method. This leads to the interactive variables:  

vii. 𝑈𝑛𝑑𝑒𝑟𝑣𝑎𝑙𝑢𝑒𝑑 & 𝑈𝑛𝑑𝑒𝑟𝑙𝑒𝑣𝑒𝑟𝑒𝑑 (𝑈𝑉&𝑈𝐿𝑖): Binary variable and takes the value 1 

if observation i is simultaneously undervalued and underlevered. 

viii. 𝑂𝑣𝑒𝑟𝑣𝑎𝑙𝑢𝑒𝑑 & 𝑂𝑣𝑒𝑟𝑙𝑒𝑣𝑒𝑟𝑒𝑑 (𝑂𝑉&𝑂𝐿𝑖): Binary variable and takes the value 1 if 

observation i is simultaneously overvalued and overlevered. 
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ix.  𝑈𝑛𝑑𝑒𝑟𝑣𝑎𝑙𝑢𝑒𝑑 & 𝑂𝑣𝑒𝑟𝑙𝑒𝑣𝑒𝑟𝑒𝑑 (𝑈𝑉&𝑂𝐿𝑖): Binary variable and takes the value 1 if 

observation i is simultaneously undervalued and overlevered. 

x. 𝑂𝑣𝑒𝑟𝑣𝑎𝑙𝑢𝑒𝑑 & 𝑈𝑛𝑑𝑒𝑟𝑙𝑒𝑣𝑒𝑟𝑒𝑑 (𝑂𝑉&𝑈𝐿𝑖): Binary variable and takes the value 1 if 

observation i is simultaneously overvalued and underlevered. 

6.2.3 Control Variables – Firm Characteristics 

We include various control variables to control for other motives that may affect the decision 

to launch a share purchase program and announcement returns. All control variables are 

demeaned and estimated at the end of the year prior to the share repurchase initiation 

announcement.  

Previous studies have found that announcement ARs are positively related to the share 

repurchase size Comment and Jarrell (1991) and Ikenberry et al. (1995). According to 

Stephens and Weisbach (1998), the share repurchase plan size serves as a proxy for 

managements’ information. We define the control variable Repurchase plan size as follows: 

xi. 𝑅𝑒𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒 𝑝𝑙𝑎𝑛 𝑠𝑖𝑧𝑒: Communicated maximum shares to repurchase, expressed 

as percentage of shares outstanding, used in OLS regressions. 

Larger firms generally exhibit lower announcement returns (e.g., Bargeron et al., 2012). 

This effect may be explained by the negative relationship between information asymmetry 

and firm size (Dittmar, 2000). Larger firms are however more likely to announce share 

repurchase programs (Bonaimé et al., 2014; Dittmar, 2000). We define the control variable 

Log size as follows: 

xii. 𝐿𝑜𝑔 𝑠𝑖𝑧𝑒: Natural logarithm of market capitalization, used in both logistic 

regressions and OLS regressions. 

Previous studies that find that firms with higher cash flows are more likely to repurchase 

shares (Bargeron et al., 2012; Bonaimé et al., 2014; Dittmar, 2000; Stephens and Weisbach, 

1998). Announcement returns are however generally lower for firms with higher cash flows 

(Bargeron et al., 2012; Bonaimé et al., 2014). We define the control variable Cash flow as 

follows: 
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xiii. 𝐶𝑎𝑠ℎ 𝑓𝑙𝑜𝑤: Earnings before interest and taxes less depreciation and amortization, 

and total dividends, divided by total assets, used in both logistic regressions and OLS 

regressions. 

Firms with higher standard deviation of cash flow are generally less likely to repurchase 

shares. Standard deviation of cash flows do however tend to relate positively with abnormal 

announcement returns (Bargeron et al., 2012; Bonaimé et al., 2014). We define the control 

variable Standard deviation of cash flow as follows: 

xiv. 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤: Standard deviation of cash flows over a 5-

year prior, used in both logistic regressions and OLS regressions. 

The free cash flow hypothesis suggests that firms distribute excess cash to reduce agency 

problems (Jensen, 1986). Like cash flows, firms with more cash are more likely to announce 

share repurchase program. Previous studies however suggest that cash relate negatively to 

share repurchase announcement returns (Bargeron et al., 2012; Bonaimé et al., 2014). We 

define the control variable Cash as follows: 

xv. 𝐶𝑎𝑠ℎ: Cash and short-term investments divided by total assets, used in both logistic 

regressions and OLS regressions. 

Bonaimé et al. (2014) find that firms with more fixed assets are less likely to announce share 

repurchase programs and exhibit lower abnormal announcement returns. We define the 

control variable Property, plant and equipment as follows: 

xvi. 𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦, 𝑝𝑙𝑎𝑛𝑡 𝑎𝑛𝑑 𝑒𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡: Property, plant and equipment divided by total 

assets, used in both logistic regressions and OLS regressions. 

The last control variable we include is sales growth. Bonaimé et al. (2014) find that sales 

growth is negatively related to announcement returns. Meanwhile, sales growth does not 

appear to influence the decision to repurchase shares. We define the control variable Sales 

growth as follows: 

xvii. 𝑆𝑎𝑙𝑒𝑠 𝑔𝑟𝑜𝑤𝑡ℎ: Percentage change in sales over the past year, used in both logistic 

regressions and OLS regressions. 
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6.2.4 Summary of Variables 

Table 6.1. Summary of variables used in regression models 

 

Variable 

 

Description 

 

Logistic regressions 

(predicted sign) 

 

OLS regressions 

(predicted sign) 

 

 
Dependent variables       

 

         

 𝑆ℎ𝑎𝑟𝑒 𝑅𝑒𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒 (𝑆𝑅𝑖)  Binary variables that takes the value 1 if 

observation i have made a share repurchase 

 n.a.  Not included  

 𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝐴𝑏𝑛𝑜𝑟𝑚𝑎𝑙 𝑅𝑒𝑡𝑢𝑟𝑛 (𝐶𝐴𝑅
𝑖
)  2-day cumulative abnormal return for 

observation i 

 Not included  n.a.  

 Main regressors        

         

 𝑈𝑛𝑑𝑒𝑟𝑙𝑒𝑣𝑒𝑟𝑒𝑑 (𝑈𝐿𝑖)  Binary variable that takes the value 1 if 

observation i is in the top tercile 

 (+)  (+)  

 𝑂𝑣𝑒𝑟𝑙𝑒𝑣𝑒𝑟𝑒𝑑 (𝑂𝐿𝑖)  Binary variable that takes the value 1 if 

observation i is in the bottom tercile 

 (-)  (-)  

 𝑈𝑛𝑑𝑒𝑟𝑣𝑎𝑙𝑢𝑒𝑑 (𝑈𝑉𝑖)  Binary variable that takes the value 1 if 

observation i is in the top tercile 

 (+)  (+)  

 𝑂𝑣𝑒𝑟𝑣𝑎𝑙𝑢𝑒𝑑 (𝑂𝑉𝑖)  Binary variable that takes the value 1 if 

observation i is in the bottom tercile 

 (-)  (-)  

 𝑈𝑛𝑑𝑒𝑟𝑣𝑎𝑙𝑢𝑒𝑑 & 𝑈𝑛𝑑𝑒𝑟𝑙𝑒𝑣𝑒𝑟𝑒𝑑 (𝑈𝑉&𝑈𝐿𝑖)  Binary variable and takes the value 1 if 

observation i is simultaneously undervalued 

and underlevered 

 (+)  (+)  
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 𝑂𝑣𝑒𝑟𝑣𝑎𝑙𝑢𝑒𝑑 & 𝑂𝑣𝑒𝑟𝑙𝑒𝑣𝑒𝑟𝑒𝑑 (𝑂𝑉&𝑂𝐿𝑖)  Binary variable and takes the value 1 if 

observation i is simultaneously overvalued 

and overlevered 

 (-)  (-)  

 𝑈𝑛𝑑𝑒𝑟𝑣𝑎𝑙𝑢𝑒𝑑 & 𝑂𝑣𝑒𝑟𝑙𝑒𝑣𝑒𝑟𝑒𝑑 (𝑈𝑉&𝑂𝐿𝑖)  Binary variable and takes the value 1 if 

observation i is simultaneously undervalued 

and overlevered 

 No prediction  No prediction  

 𝑂𝑣𝑒𝑟𝑣𝑎𝑙𝑢𝑒𝑑 & 𝑈𝑛𝑑𝑒𝑟𝑙𝑒𝑣𝑒𝑟𝑒𝑑 (𝑂𝑉&𝑈𝐿𝑖)  Binary variable and takes the value 1 if 

observation i is simultaneously overvalued 

and underlevered 

 No prediction  No prediction  

 Control variables – Firm Characteristics        

         

 𝑅𝑒𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒 𝑝𝑙𝑎𝑛 𝑠𝑖𝑧𝑒  Communicated maximum shares to 

repurchase, expressed as percentage of 

shares outstanding 

 Not included  (+)  

 𝐿𝑜𝑔 𝑠𝑖𝑧𝑒  Natural logarithm of market capitalization  (+)  (-)  

 𝐶𝑎𝑠ℎ 𝑓𝑙𝑜𝑤  Earnings before interest and taxes less 

depreciation and amortization, and total 

dividends, divided by total assets 

 (+)  (-)  

 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤  Standard deviation of cash flows over a 5-

year prior 

 (-)  (+)  

 𝐶𝑎𝑠ℎ  Cash and short-term investments divided by 

total assets 

 (+)  (-)  

 𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦, 𝑝𝑙𝑎𝑛𝑡 𝑎𝑛𝑑 𝑒𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡  Property, plant and equipment divided by 

total assets 

 (+)  (-)  

 𝑆𝑎𝑙𝑒𝑠 𝑔𝑟𝑜𝑤𝑡ℎ  Percentage change in sales over the past 

year 

 Unclear  (-)  
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Table 6.1. Summary of variables used in regression models (continued) 

This table reports the variables used in the logistic regressions and the OLS regressions. The second column presents the description of each variable. The third column 

presents if the variable is included in the logistic regressions where the expected sign of the coefficient is report in parentheses. The fourth column presents if the variable 

is included in the OLS regressions where the expected sign of the coefficient is reported in parentheses. 
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6.3 H2: Determinants for Share Repurchase Decision  

In this section, we present the tests performed to answer Hypothesis 2. In Section 6.3.1, we 

present the logistic regression methodology for measures on target leverage deviation and 

equity mispricing in isolation (Scenario 1). In Section 6.3.2, we present the logistic 

regression methodology for the combined effect of target leverage deviation and equity 

mispricing (Scenario 2). In Section 6.3.3, we conclude with a presentation of the diagnostic 

tests for the logistic regressions.  

6.3.1 Scenario 1: Target Leverage Deviation and Equity Mispricing Standalone 

We test Scenario 1 by running logistic regressions of share repurchase decisions on target 

leverage deviation and equity mispricing measurements in isolation. As opposed to the tests 

in Section 6.4.2.1 and Section 6.4.2.2, where the samples only include firms that announce 

share repurchase initiation, this test includes all firms industrial firms listed on Nasdaq 

Stockholm between 2000 and 2017.30 Hence, we estimate target leverage deviation for every 

listed firm during the period between 2000 and 2017 as described in Section 5.2. We also 

estimate equity mispricing on every firm during the same period using the RKRV 

methodology presented in Section 5.3.2.  

The main regressors in the logistic regression in Scenario 1 are Underlevered, Overlevered, 

Undervalued and Overvalued. We include the control variables Log size, Cash flow, 

Standard deviation of cash flow, Cash, Property, plant and equipment and Sales growth. 

The logistic regression is defined as follows and is run for both book and market leverage: 

Pr(𝑆𝑅𝑖 = 1|𝑈𝐿𝑖, 𝑂𝐿𝑖 , 𝑈𝑉𝑖, 𝑂𝑉𝑖, 𝑋𝐾,𝑖)

= 𝐹(𝛽0 + 𝛽1𝑈𝐿𝑖 + 𝛽2𝑂𝐿𝑖 + 𝛽3𝑈𝑉𝑖 + 𝛽4𝑂𝑉𝑖 + 𝛽𝑘𝑋𝐾,𝑖) 
(27) 

where, 

𝑋𝐾,𝑖 is a vector of control variables for observation i (see supra).31 

 
30 We exclude financial firms (SIC 6000-6900) and utility firms (SIC 4900-4999).  
31 Each firm-year is treated as an observation; hence, we have dropped the t subscript.  
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The coefficients of the logistic regressions are best interpreted by computing the predicted 

probability for each variable. For each variable, we compute the odds ratio, which is 

estimated by taking the inverse natural logarithm of the coefficient. We compute the 

coefficient using the maximum likelihood estimator (MLE) procedure, thus, the coefficient 

in the logistic regression is assumed to follow a normal distribution if the sample size is 

large. This implies that the t-statistics for each variable of the test can be computed in a 

regular fashion. 

6.3.2 Scenario 2: Target Leverage Deviation and Equity Mispricing Considered Jointly 

In Scenario 2, we run logistic regressions, with four interaction portfolios as main 

regressors: firms that are Undervalued & Underlevered, Overvalued & Overlevered, 

Undervalued & Overlevered and Overvalued & Underlevered. We include the control 

variables Log size, Cash flow, Standard deviation of cash flow, Cash, Property, plant and 

equipment and Sales growth. The logistic regression is defined as follows and is run for both 

book and market leverage: 

Pr(𝑆𝑅𝑖 = 1|𝑈𝑉&𝑈𝐿𝑖, 𝑂𝑉&𝑂𝐿𝑖, 𝑈𝑉&𝑂𝐿𝑖, 𝑂𝑉&𝑈𝐿𝑖, 𝑋𝐾,𝑖)

= 𝐹(𝛽0 + 𝛽1𝑈𝑉&𝑈𝐿𝑖 + 𝛽2𝑂𝑉&𝑂𝐿𝑖 + 𝛽3𝑈𝑉&𝑂𝐿𝑖 + 𝛽4𝑂𝑉&𝑈𝐿𝑖

+ 𝛽𝑘𝑋𝐾,𝑖) 

where,  

(28) 

𝑋𝐾,𝑖,𝑡 is a vector of control variables for observation i (see supra). 

6.3.3 Logistic Regression Diagnostics 

The logistic regression does not require the same set of assumptions as the general linear 

regression model such as normality of residuals and linear relationship between independent 

variables. There is, however, a set of conditions that need to be met to yield unbiased 

results.32  

(1) The outcome variable is either binary or dichotomous;  

 
32 To the best of our knowledge, no econometric textbook provides a detailed breakdown of the assumptions 

in the logistics regressions. Hence, we have consulted various statistical websites for key assumptions and 

appropriate tests in practice.  
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(2) Observations are independent from each other; 

(3) No perfect multicollinearity among regressors; 

(4) Regressors are linear related to the log odds; 

(5) Sample size is large; and  

(6) There are no influential values (extreme values or outliers).  

The first and second assumption relate to the data sample of the study. Obviously, the first 

assumption is met since our outcome variable is binary that takes the value 1 if the firm has 

made a share repurchase and the value 0 if not. Since some firms initiate share repurchases 

multiple times during our sample period, some dependence may be present in our dataset. 

To overcome this potential issue, we cluster standard errors at the firm level consistent with 

Bonaimé et al. (2014).  

We test the third assumption by computing pairwise correlations between each variable. A 

rule of thumb is that no variables should have a pairwise correlation greater than 80 percent. 

We also estimate the variance inflation factor (VIF), which measures how much the variance 

of the coefficient increases if the regressor is correlated with another regressor. The general 

rule of thumb states that a VIF value greater than 5 indicates that regressors are highly 

correlated. 

The logistics regression model does not assume that there is a linear relationship between 

independent and dependent variables. However, it assumes that there is a linear relationship 

between independent variables and the logit (log odds) of the outcome. We test this by 

plotting each independent variable with the logit outcome. If non-linearity appears to be 

present, a solution is to log transform the data. 

Logistic regression models typically require large sample sizes. A rule of thumb states that 

you have at least 10 observations for the least likely outcome for every independent variable 

in the model. Around 10 percent of the observations in our sample initiate share repurchase 

programs and we include 10 independent variables. Hence, a minimum sample size for our 

study should be 1,000 observations.  

The last assumption is that there are no outliers or extreme values present that can alter the 

quality of the regression output. We test for possible distortive values by inspecting the 
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Cook’s distance of the standardized residuals errors in the model. Observations with a 

Cook’s distance greater than 3 may be removed if deemed an outlier after inspection.  

6.3.4 Goodness of Fit and Test Statistics 

The standard R-squared is generally a poor fit for logistic regression models (Stock and 

Watson, 2015, 447). Therefore, we use two alternative measures: Percentage correctly 

predicted and pseudo R-squared (McFadden R-squared). Percentage correctly predicted is 

expressed as the fraction of the observations where the fitted values and actual outcome 

coincide (Woolridge, 2012, 590). We deploy a 0.5 threshold: fitted likelihoods above 0.5 

are predicted to announce a share repurchase program (𝑆𝑅𝑖 = 1), and fitted likelihoods 

below 0.5 are not predicted to announce a share repurchase program (𝑆𝑅𝑖 = 0). The Pseudo 

R-squared is interpreted in the same way as the general R-squared. The measure treats the 

log likelihood of the intercept model as the total sum of squares and the full model with 

regressors as the sum of squared errors (Woolridge, 2012, 590). Hence, the Pseudo R-

squared measures the improvement of the full model over the intercept model.  

To test the joint hypothesis of the models we conduct the Wald’s test (Wald Chi-Squared 

Test) for each logistic regression. The statistical inference from the test is analogous to the 

F-statistics for linear regression models (Woolridge, 2012, 588).   

6.4 H3: Target Leverage Deviation, Equity Mispricing and CARs 

In Hypothesis 3, we predict that ARs relate to the distance from target leverage and the level 

of equity mispricing. We adopt the same framework as Bonaimé et al. (2014). Like the 

logistic test, in the first scenario we consider target leverage deviation and equity mispricing 

as standalone motives. In the second scenario, these are considered jointly. The analysis is 

split into two parts. In the first part, we perform a simple univariate analyses using one-

sided t-tests. In the second part, we run regressions where we also control for other select 

firm characteristics and motives. We repeat these tests based on market and book leverage 

measures. Two valuation measures are deployed, the RIM model and the RKRV model, 

respectively.  
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6.4.1 Univariate Tests  

We compare the 2-day CARs for underlevered and overlevered firms as well as for 

undervalued and overvalued firms. To examine how announcement CARs relate to the 

target leverage deviation, firms are categorized as underlevered or overlevered. Firms are 

classified as underlevered if the observed leverage ratio is below the predicted (target), such 

that the differential is negative (Distance < 0). Firms are classified as overlevered when the 

Distance > 0 (i.e. observed leverage ratio above the predicted). To examine how 

announcement CARs relate to equity mispricing, we use the median valuation factors 

(𝑉𝑃(𝑅𝐼𝑀),0 and 𝑉𝑃(𝑅𝐾𝑅𝑉),0) as a threshold to split the sample into two halves.  

6.4.1.1 Welch T-test 

To test whether there is a significant difference between two groups, we conduct a Welch t-

test. We define the Welch t-test as follows (Stock and Watson, 2015, 129): 

𝑡 =
�̅�1 − �̅�2

√
𝑠1

2

𝑛1
+

𝑠2
2

𝑛2

 

(29) 

where,  

�̅� is the mean CAR for the respective group,  

𝑠 is sample standard deviation for the respective groups, and  

𝑛 is the number of observations in the respective groups. 

The degrees of freedom for the test statistics are estimated as follows:33 
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One advantage of the Welch t-test is that it does not require equal variances between 

samples, which is one assumption that needs to hold in the Student’s t-test. In practice, 

groups with differences in means usually have different variances. The Welsh t-test is 

 
33 Known as the Welch-Satterthwaite-equation and is derived from Satterthwaite (1946). 
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preferred in cases when variances are unknown (Moser and Stevens, 1992). Furthermore, 

the Welsh test statistic is computed analogously to the Student’s t-statistics, meaning that 

the assumption of normality still needs to hold. Since our subsample sizes exceed 30, we 

assume normality.  

6.4.1.2 Conditional Univariate Test 

We deploy the same methodology to examine how the ARs relate to the jointly considered 

parameters. Target leverage deviation and equity mispricing parameters are interacted, such 

that firms are classified into four subsamples: firms that are simultaneously underlevered 

and undervalued, overlevered and overvalued, underlevered and overvalued, or overlevered 

and undervalued. Since firms are classified based on two parameters the subsamples are 

reduced which may violate the assumption of normality.  

6.4.2 Multivariate Tests  

We also examine how the 2-day announcement CARs relate to the target leverage deviation 

and equity mispricing parameters in a regression setting. Unlike, the univariate analysis we 

split our sample into terciles (to avoid the dummy trap). For our first scenario, we run 

regressions on 2-day CARs when target leverage deviation and equity mispricing are 

considered in isolation. In our second scenario, we consider these parameters jointly (such 

that four categories are created).  

6.4.2.1 OLS Regressions: Scenario 1 

For this test, we run OLS regression of 2-day CARs on binary variables of target leverage 

deviation and equity mispricing and a set of control variables. The main regressors are 

Underlevered, Overlevered, Undervalued and Overvalued and the control variables used are 

Repurchase plan size, Log size, Cash flow, Standard deviation of cash flow, Cash, Property 

plant, and equipment and Sales growth. For detailed description of control variables and 

predicted sign, see Section 6.2. We run two models; one excluding control variables, Eq. 

(31), and one including control variables, Eq. (32). We define the OLS regression models 

as follows: 

𝐶𝐴𝑅𝑖 = 𝛽0 + 𝛽1𝑈𝐿𝑖 + 𝛽2𝑂𝐿𝑖 + 𝛽3𝑈𝑉𝑖 + 𝛽4𝑂𝑉𝑖 + 𝜀𝑖 (31) 

𝐶𝐴𝑅𝑖 = 𝛽0 + 𝛽1𝑈𝐿𝑖 + 𝛽2𝑂𝐿𝑖 + 𝛽3𝑈𝑉𝑖 + 𝛽4𝑂𝑉𝑖 + 𝛽𝐾𝑋𝐾𝑖 + 𝜀𝑖 (32) 
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where, 

𝑋𝐾,𝑖 is a vector of control variables for firm i, and 

𝜀𝑖 is the error term for firm i.   

6.4.2.2 OLS Regressions: Scenario 2 

We run OLS regression on 2-day CARs on the main regressors Undervalued & 

Underlevered, Overvalued & Overlevered, Undervalued & Overlevered and Overvalued & 

Underlevered. We include the same control variables as in the regressions in the previous 

section, i.e. Repurchase plan size, Log size, Cash flow, Standard deviation of cash flow, 

Cash, Property plant, and equipment and Sales growth. For detailed description of control 

variables and predicted sign, see Section 6.2. We run two models; one excluding control 

variables, Eq. (33), and one including control variables, Eq. (34). We define the OLS 

regression models as follows: 

𝐶𝐴𝑅𝑖 = 𝛽0 + 𝛽1𝑈𝑉&𝑈𝐿𝑖 + 𝛽2𝑂𝑉&𝑂𝐿𝑖 + 𝛽3𝑈𝑉&𝑂𝐿𝑖 + 𝛽4𝑂𝑉&𝑈𝐿𝑖 + 𝜀𝑖 (33) 

𝐶𝐴𝑅𝑖 = 𝛽0 + 𝛽1𝑈𝑉&𝑈𝐿𝑖 + 𝛽2𝑂𝑉&𝑂𝐿𝑖 + 𝛽3𝑈𝑉&𝑂𝐿𝑖 + 𝛽4𝑂𝑉&𝑈𝐿𝑖 + 𝛽𝐾𝑋
𝐾𝑖

+ 𝜀𝑖 
(34) 

where, 

𝑋𝐾,𝑖 is a vector of control variables for observation i, and 

𝜀𝑖 is the error term for observation i. 

6.4.2.3 OLS Diagnostics 

In this section, we will outline on which assumptions the OLS regression method relies on. 

The assumptions listed later in Section 6.4.2.3.2 need to hold for the OLS to generate 

unbiased estimators of the regression coefficients. Before we proceed with these 

assumptions, we start by discussing a general concern of omitted variable bias in multiple 

regression models.  

6.4.2.3.1 Omitted Variable Bias  

Omitted variable bias arises in a multiple regression model when a variable is omitted from 

the regression that (i) is correlated with one included regressor and (ii) is a determinant of 

the dependent variable. If the two conditions are met, it means that the omitted variable is 
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reflected in the error term and the error term is correlated with one of the regressors. 

Therefore, the conditional mean of the error term is no longer zero. The implication of 

omitted variable bias is that the first least square assumption is violated, and the estimators 

may not appropriate to estimate the unknown regression coefficients. (Stock and Watson, 

2015, 228-230) 

To mitigate the effect of possible omitted variable bias, we include several control variables 

in the regression. The control variables included are based on the Bonaimé et al. (2014) 

paper and are well supported as possible motives for share repurchases as well as 

determinants for announcement returns. However, due external factors, all the control 

variables were not retrieved and are therefore missing in the regressions. The control 

variables missing are Standard deviation of returns and Illiquidity and no instruments have 

replaced the variables.  

6.4.2.3.2 Least Square Assumptions and Appropriate Tests  

In multiple linear regressions, four conditions need to be met for the estimators to be 

appropriate (Stock and Watson, 2015, 245-247). These are:  

(1) The conditional distribution of the error term, given 𝑋1𝑖, 𝑋2𝑖, … , 𝑋𝑘𝑖, has a mean of 

zero; 

(2) (𝑋1𝑖, 𝑋2𝑖, … , 𝑋𝑘𝑖,, 𝑌𝑖), 𝑖 = 1, … , 𝑛 are independent and identically distributed random 

variables; 

(3) Large outliers are unlikely; and 

(4) No perfect multicollinearity. 

The first assumption is key for the estimators to yield unbiased results. As discussed in the 

previous section, an error term that correlates with one or more regressors will have a non-

zero mean and the estimators will be biased. We test this assumption for the underlying data 

by plotting the residuals over the fitted values of the model. If the residuals do not show any 

fitted pattern, then the assumption should hold that error term has a zero mean.  

The second assumption states that variables are independent and identically distributed 

(i.i.d.) random variables across observations. This assumption is important for the normal 

approximation to the distribution of the OLS estimators when sample size is large and, thus, 
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we test if the residuals are normally distributed by plotting a Normal Q-Q plot. If the 

residuals approximately follow the diagonal line in the plot, we can assume normality. 

The third assumption states that large outliers may distort the results and make the OLS 

estimators misleading. We test this assumption by plotting a Residuals versus Leverage plot, 

to identify extreme values that are influential for the results. The general rule of thumb is 

that possible outliers have standardized residuals greater than 3 in absolute values and all 

values should be inside of the Cook’s distance line in the plot.  

The fourth assumption states that there should be no perfect multicollinearity among 

variables, i.e. no regressor is a perfect linear function of another regressor. We test this in 

two ways. First, we consider the pairwise correlation between the regressors. Second, we 

estimate the variance inflation factor (VIF), which measures how much the variance of the 

coefficient increases if the regressor is correlated with another regressor. The general rule 

of thumb states that a VIF value greater than 5 indicates that regressors are highly correlated.  

In addition to the four least square assumptions; we test if the error terms in the regressions 

are homoscedastic, i.e. if the variance of the conditional distribution of the error term does 

not depend on any regressor. We test this by plotting a Scale-Location plot, which gives 

indication if the variance of the residuals plots depends on the fitted values. For the residuals 

to be homoscedastic, there should be no fitted pattern in the plot (the line should be 

diagonal).  
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7 Results 

Our empirical analyses are organized as follows. In section 7.1, we investigate the short-run 

ARs following open market share repurchases by firms listed Nasdaq Stockholm. We also 

relate the ARs to the motives communicated through the corporate press releases. In Section 

7.2, we quantify the leverage and valuation motives, and examine how these relate to the 

likelihood of announcing an open market share repurchase program. In Section 7.3, we 

examine how the leverage and valuation motives relate to announcement returns.  

7.1 H1: Announcement CARs 

In this section, we are primarily interested in the share price reaction around the days of the 

announcement. These findings will serve as the basis for the tests performed in section 7.3. 

However, we also study the share price behavior in the periods immediately preceding and 

following the announcement to provide some additional context. In Section 7.1.1, we repeat 

the same procedure but split the sample into various subsamples based on the motive stated 

in the announcement press release. 

Figure 7.1 illustrates the CAR around the days of the open market initiation announcement. 

We find that share repurchase announcements are, on average, preceded by a series of days 

with negative ARs, such that the pre-announcement CAR (Days -20 to -1) measures -1.576 

percent. However, the negative pre-announcement drift is, on average, more than offset by 

the announcement CAR (2.124 percent). The announcement CAR is defined as the 

cumulative AR over Days 0 to +1 relative to the announcement and is highlighted with grey. 

On the days following the initiation announcement, the shares continue to exhibit, albeit 

limited, positive ARs until day +4. Following Day +5 and onwards, the pattern reverses into 

a negative string of AR days such that the post-announcement CAR (Days +2 to +21) 

averages -0.915 percent. The CAR over the whole period (Days -20 to +21) averages -0.367 

percent.  
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Figure 7.1. CAR on the days around the initiation announcement of open market repurchases on 

Nasdaq Stockholm 

 

This figure illustrates the average cumulative abnormal return (CAR) on day -20 to +21 relative to open market 

share repurchase initiation announcement by firms listed on Nasdaq Stockholm between 2000 and 2017. Daily 

abnormal returns (ARs) are computed using the market model. The market model parameters are calculated 

using an estimation window of -300 to -46 days relative to the open market share repurchase announcement. 

The sample includes 140 observations.  

In Table 7.1, we report the significance levels for the respective event windows. Standard 

deviations are computed over the estimation window.34 The negative CAR preceding the 

announcement is statistically different from zero at the 5 percent level (t-statistic -2.038). In 

line with our predictions, we also find that the positive announcement CAR is statistically 

different from zero, and highly significant (t-statistic 8.688). The negative post-

announcement drift is, however, not statistically different from zero (t-statistic -1.184). 

Our findings support Hypothesis 1, which provides fertile ground to examine the 

underleverage and undervaluation motives in our section that follow. Before we proceed to 

these tests, we examine how the ARs relate to the motives stated in the announcement press 

releases.  

 

 
34 We use the scaled standard deviation (√𝑛 ∗ 𝑠𝑡𝑑) of the announcement CAR as instrument for the standard 

deviations of pre-announcement and post-announcement period CARs since we lack the data for the full 

periods (days -300 to -46 relative to the respective periods). 
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Table 7.1. Cumulative abnormal returns around the day of the initiation announcement  

  Days relative to announcement 

 CAR (-20, -1)  CAR (0, +1)  CAR (+2, +21) 

Full sample (n = 140) -1.576**  2.124***  -0.915 

t-statistic (-2.038)  (8.688)  (-1.184) 

This table reports the average cumulative abnormal return (CAR) in percentage around the days of open market 

initiation announcements by firms listed on Nasdaq Stockholm between 2000 and 2017. The CAR is split into 

three periods: pre-announcement CAR (Days -20 to -1), announcement CAR (Days 0 to +1), and post-

announcement CAR (Days +2 to 21). Daily abnormal returns (ARs) are computed using the market model. 

The market model parameters are calculated using an estimation window of -300 to -46 days relative to the 

open market share repurchase announcement. Two-tailed significance levels of 1%, 5% or 10% are shown 

with 3, 2, or 1 asterisk, and t-statistics are reported in parentheses.  

7.1.1 ARs Stratified by Motive Disclosed in the Initiation Announcement 

Share repurchases invariably alter capital structure, such that underlevered firms move 

closer to their target while overlevered firms move further away from their target. 

Nevertheless, optimizing capital structure may not be the main reason for engaging in share 

repurchase programs. The share repurchase literature highlights several other motives: to 

exploit equity mispricing, fund employee option plans, manage earnings metrics or fund 

future acquisitions. Not all motives are expected to be equally value accretive, and, as such, 

we expect the share price reaction around the announcement to vary accordingly. We 

categorize the motives according to the framework used in Råsbrant (2013):  

(1) Capital structure: Adjustment of the capital structure or distribution of excess cash; 

(2) Acquisition: Use of the repurchased shares in future acquisitions; 

(3) ESOP: Provide shares for ESOPs; 

(4) Good investment: The stock is a good investment (i.e. undervalued); and 

(5) Key ratios: Improve the firm’s key ratios or to avoid dilution. 

A firm may state multiple reasons in the same press release and can therefore belong to 

multiple subgroups. For example, in 56 out of the total 95 instances when the “Capital 

structure” motive was stated, at least one more motive was stated (see Table 7.2 for detailed 

breakdown). The overlap across groups may, in turn, distort the “true” effect of any single 

motive. However, identical procedures are deployed in Peyer and Vermaelen (2009) and 

Råsbrant (2013). 
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Figure 7.2. CAR on the days around the initiation announcement of open market repurchases on 

Nasdaq Stockholm stratified by motive communicated in the corporate press release 

 

This figure illustrates the average cumulative abnormal return (CAR) around the days of open market initiation 

announcements by firms listed on Nasdaq Stockholm between 2000 and 2017 stratified by motive stated in 

the corporate press release. Motives are categorized based on the framework used in Råsbrant (2013):  

(1) Capital structure: Adjustment of the capital structure or distribution of excess cash; 

(2) Acquisition: Use of the repurchased shares in future acquisitions; 

(3) ESOP: Provide shares for ESOPs; 

(4) Good investment: The stock is a good investment (i.e. undervalued); and 

(5) Key ratios: Improve the firm’s key ratios or to avoid dilution. 

Daily abnormal returns (ARs) are computed using the market model. The market model parameters are 

calculated using an estimation window of -300 to -46 days relative to the open market share repurchase 

announcement.  

Interestingly, Figure 7.2 offers a slightly different narrative than what is depicted in Figure 

7.1. First, not all subgroups exhibit the negative pre-announcement drift that was observed 

for the whole sample. When the motive was either “Good investment” and “Key ratio” and 

“ESOP”, the pre-announcement CAR averaged 2.328 percent, 3.208 percent, and 0.581 

percent, respectively. For “Good investment” and “Key ratio”, the positive pre-

announcement CAR seems to evolve on Days -3 to -1, suggesting some other information 

may affect the share price behavior. Upon closer scrutiny, we are however unable to locate 

such price driving news for the observations that belong to these subgroups, which, in turn, 

could imply some information leakage. The positive pre-announcement CAR for these three 

motives are not statistically significant. In fact, the only subgroup that exhibits a statistically 
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significant pre-announcement CAR is “Capital structure”, which, on average, measures -

2.222 percent (t-statistic -2.202). Second, the positive post-announcement CARs for firms 

that stated “Good investment” or “Key ratio” are, on average, positive (1.989 and 3.348 

percent, respectively). This compares to the negative post-announcement drift in CAR that 

was observed for the whole sample. These tendencies are, however, only anecdotal since 

neither of the post-announcement CARs are statistically significant (which may be 

attributed the comparatively small subsamples).  

Table 7.2. CAR on the days around the initiation announcement of open market repurchases on Nasdaq 

Stockholm stratified by motive communicated in the corporate press release 

  Stated motives         

Number of motives 

per announcement 

Capital 

structure Acquisitions ESOP 

Good 

investment Key ratios 

1 39 6 21 6 2 

2 46 37 7 0 2 

3 10 10 9 0 1 

Total 95 53 37 6 5 
      

CAR (-20, -1) -2.222** -0.616 0.581 2.328 3.208 
 (-2.202) (-0.405) (0.375) (0.913) (1.056) 

CAR (0, +1) 2.383*** 2.382*** 1.186** 2.684** 2.668** 
 (7.466) (4.949) (2.422) (3.329) (2.777) 

CAR (+2, +21) -0.954 -2.545 -1.799 1.989 3.348 

  (-0.946) (-1.672) (-1.161) (0.780) (1.102) 

This table reports the average cumulative abnormal return (CAR) in percentage around the days of open market 

initiation announcements by firms listed on Nasdaq Stockholm between 2000 and 2017 stratified by motive 

stated in the corporate press release. Motives are categorized based on the framework used in Råsbrant (2013):  

(1) Capital structure: Adjustment of the capital structure or distribution of excess cash; 

(2) Acquisition: Use of the repurchased shares in future acquisitions; 

(3) ESOP: Provide shares for ESOPs; 

(4) Good investment: The stock is a good investment (i.e. undervalued); and 

(5) Key ratios: Improve the firm’s key ratios or to avoid dilution. 

The CAR is split into three periods: pre-announcement CAR (Days -20 to -1), announcement CAR (Days 0 to 

+1), and post-announcement CAR (Days +2 to 21). Daily abnormal returns (ARs) are computed are computed 

using the market model. The market model parameters are calculated using an estimation window of -300 to 

-46 days relative to the open market share repurchase announcement. Two-tailed significance levels of 1%, 

5% or 10% are shown with 3, 2, or 1 asterisk, and t-statistics are reported in parentheses. 

Table 7.2 reports the test statistics and a detailed breakdown motives. Notably, all motives 

yield positive and statistically significant announcement CARs. “Good investment” has the 

highest average CAR (2.684 percent; t-statistic 3.329), followed by “Key ratios” (2.668 

percent; t-statistic 2.777), “Capital structure” (2.383 percent; t-statistic 7.466), 
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“Acquisitions” (2.382 percent; t-statistic 4.949), and lastly “ESOP” (1.186 percent; t-

statistic 2.422). We also note that “Capital structure” is mentioned in approximately 68 

percent of all announcement press releases (in 95 out of a total of 140 instances), making it 

the most common reason stated in announcement press releases. This also suggests that the 

CAR pattern observed for the whole sample (Figure 7.1) to a large extent reflects the CAR 

pattern observed for this subgroup (i.e. a steep and significant decline leading up to the 

announcement and some mean reversion in the period immediately following the 

announcement). The second most stated reason is “Acquisitions” (38 percent), followed by 

“ESOP” (26 percent), “Good investment” (4 percent), and “Key ratios” (4 percent).  

7.2 H2: Determinants for Share Repurchase Decision 

In this section, we examine the first part of our overarching research question. Namely, to 

what extent do firms optimize capital structure through share repurchases? In line with 

Bonaimé et al. (2014), we consider two scenarios. In the first scenario, we examine the 

likelihood of announcing a share repurchase based on leverage and valuation as standalone 

motives. We expect that that the likelihood is positively related to underleverage and 

undervaluation, and negatively related to overleverage and overvaluation. In the second 

scenario, we examine if managers “time” their capital structure adjustments. Specifically, if 

managers consider equity mispricing as an adjustment cost, we predict that firms are more 

likely to announce a share repurchase program when they are simultaneously underlevered 

and undervalued. Following the same logic, we predict that firms that are simultaneously 

overlevered and overvalued are less likely to announce a share repurchase program. 

We test these scenarios empirically by running logistic regressions of all industrial firms 

listed on Nasdaq Stockholm between 2000 and 2017. The dependent variable is coded 1 if 

the firm has announced a share repurchase program, and 0 otherwise (this procedure is 

repeated for every year). In total, 220 share repurchase announcements are included (i.e. 

inclusive of the share repurchase decisions which were excluded due to other price driving 

news around the announcement). At the beginning of each calendar year firms are ranked 

based on their relative distances from their target leverage, where the latter is estimated by 

running yearly regressions on a select number of firm characteristics. Firms are then 

categorized as underlevered, on target, or overlevered based on these rankings (terciles). 
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Two measures of leverage are deployed: one based on market values, column (1), and one 

based on book values, column (2). Firms are similarly categorized as undervalued or 

overvalued depending on if their observed share prices are trading below or above their 

intrinsic value, where the latter is estimated using the RKRV model.35  

7.2.1 Logistic Diagnostics and Sample 

To ensure that the assumptions for the logistic regression are met, various tests are 

performed. We plot each regressor with the logit of the outcome and find that most variables 

are approximately linearly related to the logit values. Standard deviations of cash flow does, 

however, seem to be non-linearly related to the logit values. Thus, the variable is log 

transformed. We compute pairwise correlation and variance inflation factors for each of the 

regressors and do not find any evidence of multicollinearity in the data. The standardized 

residuals plot suggests that we have some influential values (extreme values or outliers) in 

our data. After further inspection, observations with unexplainable influential values are 

removed. Lastly, our sample size (2,283 firm-years) exceeds the threshold of approximately 

1,000 observations for our test.  

7.2.2 Scenario 1: Target Leverage Deviation and Equity Mispricing Standalone 

In Table 7.3, we report the coefficients and p-values in parentheses of our first scenario. 

Consistent with our predictions, we find, at least in part, that firms seem to their optimize 

capital structures via share repurchases. Our results suggest that underlevered firms are more 

likely to announce a share repurchase program. The coefficient is positive regardless of 

whether we estimate leverage deviations using book or market values. However, the results 

are only statistically significant when leverage deviations are estimated using market 

leverage (p-value 0.082). Notably, though, the results are less ambiguous for overlevered 

firms. The coefficient is negative and statistically significant at 10 percent level and 5 

percent level for market and book leverage, respectively, which suggests that overlevered 

firms are indeed less likely to announce a share repurchase program. Meanwhile we do not 

find any evidence that indicate that equity mispricing affects the likelihood to announce an 

 
35 We lack the data to compute firm value using the RIM model since it requires earnings figures for all 

listed companies throughout the period 2000-2017. 
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open market repurchase program. The coefficients are positive for undervalued and 

overvalued firms, however neither is statistically different from zero. Due to data 

limitations, we are unable to run robustness tests using the RIM model.  

Besides target leverage deviation, we find that the likelihood of announcing a share 

repurchase is positively associated with size and cash flow across both regression models. 

The results are statistically significant at the 1 percent and 5 percent levels, for size and cash 

flow, respectively. Although the remainders of the control variables are not statistically 

significant, all but property, plant and equipment carry the expected sign. 

To make our results less abstract, we also calculate the implied likelihood of announcing a 

share repurchase program contingent on being underlevered and overlevered. This is done 

by calculating the odds ratio, which is defined as the inverse of the natural logarithm of the 

coefficient. Following this procedure, we find that underlevered firms (using market 

leverage) are 44 percentage points more likely to announce an open market share repurchase 

program. Meanwhile, overlevered firms are 38-50 percentage points less likely to announce 

a share repurchase program (based on both market and book value regression results).  

Various goodness of fit measures are also reported. In terms of accuracy (percentage 

correctly predicted based on a 0.5 likelihood threshold), our model correctly predicts the 

outcome in 90 percent of the instances. This figure is heavily influenced by the vast number 

outcomes where the dependent variable is 0. In fact, when we inspect the underlying data, 

we find that not a single outcome (fitted values) is predicted to 1. However, since we are 

interested in the relative likelihoods based on a select characteristics, we deem the poor 

predictive power to be less of a concern. The Pseudo R-squared (McFadden R-squared) 

suggests our model is unable to capture a non-trivial amount of the variation.  
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Table 7.3. Determinants of share repurchase decision 

  Valuation model   VP_RKRV       
 Leverage measure  Market  Book  

      (1)   (2)   

 Constant  -2.553***  -2.431***  

   (0.000)  (0.000)  

 Underlevered  0.364*  0.184  

   (0.082)  (0.379)  

 Overlevered   -0.478*  -0.693**  

   (0.065)  (0.011)  

 Undervalued  0.185  0.143  

   (0.425)  (0.540)  

 Overvalued  0.104  0.152  

   (0.634)  (0.475)  

 Log size  1.670***  1.742***  

   (0.005)  (0.005)  

 Cash flow  2.167**  2.275**  

   (0.019)  (0.019)  

 Standard deviation of cash flow  -0.215  -0.222*  

   (0.105)  (0.094)  

 Cash  0.495  0.281  

   (0.619)  (0.780)  

 Property, plant and equipment  -0.511  -0.571  

   (0.523)  (0.465)  

 Sales growth  -0.298  -0.282  

   (0.115)  (0.118)  

  Observations   2,283   2,283   

 Percentage correctly predicted  90.4%  90.4%  

 Pseudo R2   0.069  0.071  

 Chi-square statistic (df = 10; 2272)  48.644***  47.578***  

This table presents the results of the logistic regression model of share repurchase decisions on target leverage 

deviation and equity mispricing. The valuation model presented is the RKRV model described in Section 

5.3.2. Column (1) presents the regression with target leverage deviation based on market values and column 

(2) presents the regression with target leverage deviation based on book values. Main regressors are dummy 

variables based on terciles where underlevered (overlevered) and undervalued (overvalued) take the value 1 if 

they are in the highest (lowest) tercile. Description of control variables used is found in Section 6.2. All 

variables are demeaned and estimated at the end of the prior calendar year. Standard errors are 

heteroskedasticity-robust and clustered at the firm level. Significance levels at 1%, 5% or 10% are shown with 

3, 2, or 1 asterisk.  

7.2.3 Scenario 2: Target Leverage Deviation and Equity Mispricing Considered Jointly 

In table 7.4, we report the coefficients and p-values in parentheses. Our results support the 

notion that that firms that are simultaneously underlevered and undervalued are more likely 
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to announce a share repurchase program. The coefficient is positive and statistically 

significant, and insensitive to what leverage measure is applied. Based on the regression 

output, these firms are 61-67 percentage points more likely to announce. Meanwhile, firms 

that are simultaneously overvalued and overlevered are less likely. The results are, however, 

only statistically significant when leverage deviation is estimated using book values (p-

value 0.098).  

Although the coefficients for the remainder of the portfolios are insignificant, they offer 

some insight into the relative importance of target leverage deviation and equity mispricing 

for the likelihood of announcing a share repurchase announcement. The coefficient for firms 

that are simultaneously overvalued and underlevered are positive across both regressions, 

while the coefficient for firms that are simultaneously undervalued and overlevered is 

negative across both regressions. These tendencies suggest that underleverage is a better 

predictor of firm share repurchase behavior than equity mispricing, which is also in line 

with our results from our first scenario.  

Like our first scenario, size and cash flow carry positive and significant coefficients, and all 

the remaining variables, except property, plant and equipment, carry the predictive signs. 

Equally, the goodness of fit measures indicate that our models are unable to account for a 

large part of the variation of the underlying data. 
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Table 7.4. Determinants of share repurchase decision, interaction portfolios 

  Valuation model   VP_RKRV       
 Leverage measure  Market  Book  

      (1)   (2)   

 Constant  -2.467***  -2.359***  

 
 

 (0.000)  (0.000)  

 Undervalued & Underlevered   0.513**  0.478*  

 
 

 (0.050)  (0.065)  

 Overvalued & Overlevered  -0.403  -0.472*  

 
 

 (0.224)  (0.098)  

 Undervalued & Overlevered  -0.403  -0.895  

 
 

 (0.224)  (0.111)  

 Overvalued & Underlevered  0.381  0.333  

 
 

 (0.161)  (0.166)  

 Log size  1.811***  1.868***  

 
 

 (0.002)  (0.002)  

 Cash flow  2.153**  2.223**  

 
 

 (0.021)  (0.021)  

 Standard deviation of cash flow  -0.202  -0.200  

 
 

 (0.136)  (0.135)  

 Cash  0.642  0.490  

 
 

 (0.506)  (0.600)  

 Property, plant and equipment  -0.419  -0.456  

   (0.587)  (0.546)  

 Sales growth  -0.307  -0.296  

 
 

 (0.116)  (0.109)  

 Observations   2,283   2,283  

 Percentage correctly predicted  90.4%  90.4%  

 Pseudo R2   0.067  0.068  

 F/Chisq statistic (df = 10; 2272)  47.864***  52.695***  

This table presents the results of the logic regression model of share repurchase decisions on the combined 

effect of target leverage deviation and equity mispricing. The valuation model presented is the RKRV model 

described in Section 5.3.2. Column (1) presents the regression with target leverage deviation based on market 

values and column (2) presents the regression with target leverage deviation based on book values. Main 

regressors are dummy variables based on the interaction of target leverage deviation and equity mispricing. 

Level of target leverage deviation and equity mispricing are based on terciles on the whole population where 

underlevered (overlevered) and undervalued (overvalued) takes the value 1 if they are in the highest (lowest) 

tercile. Description of control variables used is found in Section 6.2.4. All variables are demeaned and 

estimated at the end of the prior calendar year. Standard errors are heteroskedasticity-robust and clustered at 

the firm level. Significance levels at 1%, 5% or 10% are shown with 3, 2, or 1 asterisk.  
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7.2.4 Announcement Frequency per Month and Implications 

One possible concern that may cloud our findings relate to the time at which we measure 

target leverage deviation and equity mispricing. In this paper, we measure the parameters at 

the at the end of the year preceding the announcement year, similar to Bonaimé et al. (2014) 

and Lie (2002).36 To the extent that firms have recapitalized in the interim between the 

measurement date and the announcement date, our results may be biased. Equally, if the 

share price has exhibited large fluctuations in-between these dates, our proxy for equity 

mispricing may inadequately capture the timing behavior. 

In Figure 7.3, we report the empirical distribution of the 220 announcements included in the 

logistic regressions. We find that almost half (46 percent) of the open market share 

repurchase programs are announced in either April or May, which seems to correlate with 

the release of annual statements (for firms that report according to calendar years). On 

balance, we deem the implications for our target leverage calculations to be minor, however 

we acknowledge that our valuation proxies may suffer following the release of “new 

information”. 

Figure 7.3. Number of initiation announcements per month between 2000 and 2017 by firms listed on 

Nasdaq Stockholm 

This table displays the monthly frequency of all initiation announcements (n = 220) by firms listed on Nasdaq 

Stockholm between 2000 and 2017. Financial firms (SIC codes 6000-6999) and utilities firms (SIC codes 

4900-4999) have been excluded. Only the first initiation announcement is included (in cases where a firm 

announce multiple time during a calendar year).  

 
36 We use calendar-years, whereas Bonaimé et al. (2014) and Lie (2002) use fiscal years. 
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7.3 H3: Target Leverage Deviation, Equity Mispricing and CARs 

So far, we have found that share repurchase initiation announcements are, on average, 

welcomed with positive ARs, and that firms seem to optimize their capital structures 

consistent with the trade-off theory. As such, it follows naturally to examine the second part 

of our research question, i.e. what are the economic effects of such capital structure policy? 

Like Section 7.2, we consider two scenarios. In the first scenario, we examine how the 2-

day cumulative ARs relate to target leverage deviations and equity mispricing on a 

standalone basis. We expect that underlevered firms exhibit higher ARs than overlevered 

firms. Similarly, we expect that undervalued firms exhibit higher ARs than overvalued 

firms. In the second scenario, we interact the two parameters and investigate how the ARs 

relate to the various categories. We expect that the results are magnified from the first 

scenario, such that firms that are simultaneously underlevered and undervalued exhibit the 

highest ARs, while firms that are simultaneously overlevered and overvalued exhibit the 

lowest ARs. 

7.3.1 Univariate Analysis  

7.3.1.1 Scenario 1: Target Leverage Deviation and Equity Mispricing standalone 

In Table 7.5, we report the univariate results for the first scenario. In Panel A, we split the 

full sample (n = 140) into two groups based on the estimated target leverage deviation using 

market values. In total, 91 firms had observed leverage ratios below their targets (ML < 0), 

and 49 firms had observed leverage ratios beyond their targets (ML > 0). In Panel B, we 

report the similar breakdown based on book leverage. In Panel C and D, we split the full 

sample based on the estimated equity mispricing using the RIM and RKRV models, 

respectively. Similar to Bonaimé et al. (2014), we apply a threshold based on the median 

equity mispricing factor (VP_median), such that half of the sample is categorized as 

undervalued and the other half is categorized as overvalued.37, 38 

 

 
37 The fraction of undervalued (overvalued) firms using the RIM model is 59 percent (41 percent), and the 

fraction of undervalued (overvalued) firms using the RKRV model is 46 percent (54 percent).  

38 Note that the number of undervalued firms using the RKRV model is 69 and not 70. This is because there 

are two observation that take on the median value (both of which were categorized as overvalued).  
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Table 7.5. Univariate analysis: Scenario 1: Target leverage deviation and equity mispricing in isolation  

    Mean Difference  

  N 2-day CAR (%) (P-value) 

Panel A: leverage: Market debt ratios    

Underlevered (distance ML < 0) 91 1.903 -0.630 

Overlevered (distance ML > 0) 49 2.533 (0.816) 
    

Panel B: leverage: Book debt ratios    

Underlevered (distance BL < 0) 84 2.245 0.303 

Overlevered (distance BL > 0) 56 1.942 (0.309) 
    

Panel C: valuation: RIM    

Undervalued (VP > VP_median) 70 2.489 0.731 

Overvalued (VP < VP_median) 70 1.758 (0.105) 
    

Panel D: valuation: RKRV    

Undervalued (VP > VP_median) 69 2.923 1.576*** 

Overvalued (VP < VP_median) 71 1.347 (0.003) 

This table presents the univariate comparison of average 2-day CARs segmented into measurements on target 

leverage deviation and equity mispricing. Panel A and Panel B present the results for target leverage deviation, 

where the former reports market leverage and the latter reports book leverage. Panel C and Panel D presents 

the results for equity mispricing, where the former report the result from the RIM method and the latter reports 

the result from the RKRV method. Significance levels at 1%, 5% or 10% are shown with 3, 2, or 1 asterisk. 

From Panel A and B, we do not find any evidence that underlevered firms are rewarded with 

higher announcement returns than overlevered firms. In fact, based on market leverage 

ratios, overlevered firms, on average, exhibit higher ARs than underlevered firms (0.630 

percentage points). However, when target leverage deviations are calculated using book 

values, underlevered firms, on average, exhibit slightly higher returns (0.303 percentage 

points). The differences are not statistically significant in either case, and as such we reject 

the idea that leverage deviation by itself is able to account for the variation in ARs following 

share repurchase announcements. 

From Panel C and D, we find some evidence that undervalued firms are rewarded with 

higher ARs than overvalued firms. When equity mispricing is estimated using the RIM 

model, undervalued firms, on average, record 2.498 percent in announcement ARs. This 

compares to 1.758 percent for overvalued firms (leaving a difference of 0.731 percentage 

points). The difference is more pronounced when equity mispricing is estimated using the 

RKRV model: undervalued firms on average record 1.576 percentage points higher ARs 

than overvalued firms. Further, these results are also highly significant (p-value 0.003).  
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7.3.1.2 Scenario 2: Target Leverage Deviation and Equity Mispricing Considered Jointly 

In our second scenario, we analyze the relative contribution in announcement ARs of target 

leverage deviation and equity mispricing. In Table 7.6, we condition the firms based on if 

they are simultaneously undervalued or overvalued and underlevered or overlevered. In 

Panel A and B, we display our results for market and book leverage when equity mispricing 

is estimated using the RIM model. In Panel C and D, we display our results for market and 

book leverage when equity mispricing is estimated using the RKRV model. Differences 

between firms that are undervalued and overvalued conditional on being either underlevered 

or overlevered are computed horizontally. Differences between firms that are underlevered 

and overlevered conditional on being either undervalued or overvalued are computed 

vertically. Differences between firms that are simultaneously undervalued and underlevered 

and firms that are simultaneously overvalued and overlevered are computed diagonally. P-

values are reported in parentheses. ‘N’ denotes the number of firms that belong to each 

category. The number of firms also offer some insight into the pairwise correlation between 

target leverage deviation and equity mispricing when the various measure are applied. For 

example, based on the frequency in Panel A, the probability that an underlevered firm is 

undervalued is 45 percent. Equally, the probability that an undervalued firm is underlevered 

is 59 percent.  

Our results suggest that return differentials are primarily driven by undervaluation. All 

comparisons (right column) take on the expected sign, i.e. undervalued firms, on average, 

record higher ARs than overvalued firms, regardless of if they are underlevered or 

overlevered, or what valuation measure is applied. These differentials range between 0.042 

and 1.832 percentage points and are significant in 6 out of 12 instances (primarily for the 

RKRV measure). Meanwhile, the return differentials based on leverage deviations are 

unclear. When leverage is calculated using market values, underlevered firms, on average, 

record lower ARs than overlevered firms (differential ranges between -0.029 and -0.733 

percentage points). This is true regardless of if a firm is undervalued or overvalued, or what 

valuation measure is applied. In contrast, when leverage is calculated using book values, 

underlevered firms consistently record higher ARs (between 0.076 and 0.664 percentage 

points). However, neither of the return differential based on leverage is statistically 

significant. This is also in line with the results for Scenario 1. 
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Table 7.6. Univariate analysis: Scenario 2: Target leverage deviation and equity mispricing in 

combination 

  Undervalued Overvalued Difference 

  (VP > VP_median) (VP < VP_median) (P-value) 

Panel A: Market debt ratios and RIM    

Underlevered (distance ML < 0) 2.253 1.616 0.637 

 N = 41 N = 50 (0.147) 

Overlevered (distance ML > 0) 2.282 2.211 0.071 

 N = 29 N = 20 (0.303) 

Difference (P-value) -0.029 -0.595 0.042 
 (0.737) (0.660) (0.456) 

Panel B: Book debt ratios and RIM    

Underlevered (distance BL < 0) 2.559 1.986 0.573 

 N = 38 N = 46 (0.216) 

Overlevered (distance BL > 0) 2.407 1.322 1.085 

 N = 32 N = 24 (0.134) 

Difference (P-value) 0.152 0.664 1.237* 

 (0.430) (0.219) (0.083) 

Panel C: Market debt ratios and RKRV    

Underlevered (distance ML < 0) 2.647 1.237 1.410*** 

 N = 43 N = 48 (0.007) 

Overlevered (distance ML > 0) 3.380 1.576 1.803* 
 N = 26 N = 23 (0.077) 

Difference (P-value) -0.733 -0.339 1.071 

 (0.767) (0.639) (0.134) 

Panel D: Book debt ratios and RKRV    

Underlevered (distance BL < 0) 2.951 1.477 1.474** 

 N = 43 N = 40 (0.019) 

Overlevered (distance BL > 0) 2.875 1.119 1.756** 

 N = 26 N = 31 (0.045) 

Difference (P-value) 0.076 0.358 1.832** 

  (0.467) (0.361)  (0.017) 

This table presents the univariate pairwise comparison of average 2-day CARs segmented into interaction 

portfolios based on measurements on target leverage deviation and equity mispricing. Panel A and Panel B 

present the results from the RIM method where the former presents the interaction with market leverage and 

the latter presents the interaction with book leverage. Panel C and Panel D presents the results for the RKRV 

method where the former presents the interaction with market leverage and the latter presents the interaction 

with book leverage. Differences in means for conditional leverage are presented in columns, conditional 

valuation in rows and difference in interactions (Undervalued & Underlevered-Overvalued & Overlevered) in 

diagonals. Significance levels at 1%, 5% or 10% are shown with 3, 2, or 1 asterisk. 

7.3.2 Multivariate Analysis 

In this section we study how the 2-day cumulative ARs relate to target leverage deviation 

and equity mispricing in a regression setting. Like the logistic model, firms are categorized 
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into terciles based on their relative target leverage deviations and level of equity 

mispricing.39 For each scenario, we perform eight regressions: each regression is indexed (1 

through 8), where even numbered models include other select control variables. Columns 1 

to 4 are based on the RIM model whereas columns 5 to 8 are based on the RKRV model. P-

values are reported in parentheses. Before we proceed to the regression results, we briefly 

discuss the OLS diagnostics.  

7.3.2.1 OLS Diagnostics and Sample 

Various tests are performed to ensure that the OLS assumptions are met. We plot our 

residuals against the fitted values and do not find any evidence of non-linearity in our data. 

The Normal Q-Q plot suggests that our data is slightly positively skewed, however given 

our sample size we deem this to be a minor issue. The Scale-Location plot suggests we may 

have some problems with heteroscedasticity, and as such we run all our models using 

heteroscedastic robust standard errors. The Residual versus Leverage plot suggests we have 

some influential values. Upon closer inspection, we find that these are primarily driven by 

the control variables (e.g., sales growth beyond 1,000 percent or below -100 percent). We 

check these observations against the figures stated in the annual reports to assess their 

validity. We also require at least three years of cash flow data to compute the standard 

deviation of cash flow, which naturally causes a smaller sample. In total, the sample where 

all control variables are included comprises 124 observations (compared to 140 when we 

run the models excluding control variables).40 Lastly, we compute pairwise correlations and 

variance inflation factors for our independent variables and do not find any evidence of 

multicollinearity. 

7.3.2.2 Scenario 1: Target Leverage Deviation and Equity Mispricing standalone 

In Table 7.7, we report the results from the first scenario. Like the univariate analysis, we 

do not find any evidence the suggest that ARs are consistent with trade-off theory 

conjecture. Both underlevered and overlevered firms exhibit higher ARs than firms that 

have leverage ratios close to their targets. For underlevered firms the AR differential, on 

 
39 Firms are ranked based on their relative of target leverage deviation and level of equity mispricing. Based 

on these rankings, firms are categorized as underlevered, on target, or overlevered, and undervalued, correctly 

valued, or overvalued. This system is deployed (i) to compare the most extreme cases, and (i) is necessary to 

avoid perfect multicollinearity (which is not a problem in the univariate analysis).  
40 Similar to Bonaimé et al. (2014) who also deploy two different sample sizes. 
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average, ranges between -0.007 and 0.701 percentage points. Equally, for overlevered firms 

the AR differential, on average, ranges between -0.095 and 0.485 percentage points. We do 

not observe any major differences in coefficients when we include control variables. 

Further, these tendencies are statistically insignificant, regardless of leverage and valuation 

measure.  

Meanwhile, equity mispricing seems to capture some of the variation in returns. 

Undervalued firms are, on average, rewarded with higher ARs than correctly valued firms. 

The differential in AR ranges from 0.018 to 1.389 percentage points, is statistically 

significant in all but 2 instances (column 6 and 8). However, the level of significance is 

consistently weaker when we include control variables, not least when valuation is estimated 

with the RKRV model. These weakened relationships are likely partially explained by the 

relatively smaller sample (i.e. in addition to controlling for other characteristics and 

motives). The results for overvalued firms are vague, however. Based on the RIM model, 

overvalued firms generally exhibit higher ARs than correctly valued firms (between 0.934 

and 1.030 percentage points). In contrast, based on the RKRV model overvalued firms are, 

on average, welcomed with lower ARs (between -0.213 and -1.076 percentage points). 

These are magnified when the control variables are included, which, again may partially be 

ascribed to the changes to the in the underlying sample. Importantly though, the observed 

differentials for overvalued firms are insignificant across all regressions.  

We also find that announcement ARs are positively related to repurchase plan size 

(significant at the 10 percent level), and negatively related to the standard deviation of cash 

flow (significant at the 1 percent level). The coefficients for repurchase plan size, log size, 

cash flow and property, plant and equipment take the predicted sign, while the coefficients 

for standard deviation of cash flow, cash and sales growth take the opposite of the predicted 

sign.  

All regressions exhibit low goodness of fit measures (R-squared), which indicates that the 

applied model are unable to capture a large part of the variation. Since we are merely 

interested in the significance of the main regressors and not to predict the ARs, this issue is 

of minor concern for the purpose of this study. 
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Table 7.7. Regression analysis: Scenario 1: Target leverage and timing motives in isolation  

 Valuation model  VP_RIM       VP_RKRV      

 Leverage measure  Market    Book   Market   Book   

   (1) (2)   (3) (4)  (5) (6)  (7) (8)  

 Constant  1.018* 0.929   1.236** 0.902  1.689*** 2.000***  1.797*** 1.965***  

   (0.080) (0.103)   (0.050) (0.140)  (0.001) (0.001)  (0.001) (0.002)  

 Underlevered  0.459 0.701   0.334 0.566  0.031 0.515  -0.007 0.517  

   (0.458) (0.247)   (0.560) (0.359)  (0.965) (0.452)  (0.992) (0.417)  

 Overlevered  0.485 -0.088   0.045 0.263  0.281 0.092  -0.095 0.447  

   (0.526) (0.907)   (0.954) (0.734)  (0.706) (0.900)  (0.902) (0.539)  

 Undervalued  1.352** 1.389*   1.342** 1.342*  1.248* 0.091  1.283* 0.018  

   (0.048) (0.071)   (0.050) (0.072)  (0.092) (0.911)  (0.085) (0.981)  

 Overvalued  1.030 0.990   0.944 0.934  -0.263 -0.922  -0.213 -1.076  

   (0.141) (0.148)   (0.181) (0.169)  (0.678) (0.186)  (0.740) (0.118)  

 Repurchase plan size   0.138*    0.135*   0.128*   0.132*  

    (0.050)    (0.072)   (0.055)   (0.066)  

 Log size   -0.297    -0.254   -0.212   -0.192  

    (0.143)    (0.183)   (0.402)   (0.391)  

 Cash flow   -0.034    -0.033   -0.048   -0.047  

    (0.517)    (0.512)   (0.407)   (0.386)  

 Standard deviation of cash flow   -0.026***    -0.024***   -0.026***   -0.025***  

    (0.004)    (0.008)   (0.006)   (0.007)  

 Cash   0.018    0.018   0.004   0.000  

    (0.642)    (0.639)   (0.917)   (0.996)  

 Property, plant and equipment   -0.004    -0.005   -0.013   -0.014  

    (0.726)    (0.683)   (0.314)   (0.259)  
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 Sales growth   0.002    0.000   0.008   0.006  

    (0.876)    (0.991)   (0.571)   (0.652)  

 Observations  140 124   140 124  140 124  140 124  

 R2  0.031 0.098   0.029 0.091  0.039 0.082  0.037 0.082  

 F Statistic  1.096 1.292   1.014 1.025  0.984 0.905  0.981 0.904  

This table present the OLS regression results of 2-day CARs in relation to initiation announcements on measures of target leverage deviation and equity mispricing in isolation. 

Columns 1-4 reports the results for the RIM valuation model where column 1 and 2 report the results for market leverage and column 3 and 4 report the results for book 

leverage. Columns 5-8 report the results for the RKRV valuation model where column 1 and 2 report the results for market leverage and column 3 and 4 report the results for 

book leverage. Columns with even numbers report the OLS regressions where control variables are included and odd when not included. Main regressors are dummy variables 

based on terciles where underlevered (overlevered) and undervalued (overvalued) take the value 1 if they are in the highest (lowest) tercile. All variables are demeaned and 

estimated at the end of the prior calendar year. Standard errors are heteroskedasticity-robust. Significance levels at 1%, 5% or 10% are shown with 3, 2, or 1 asterisk. 
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7.3.2.3 Scenario 2: Target Leverage Deviation and Equity Mispricing Considered Jointly 

In table 7.8, we report the results of the second scenario. The differentials in ARs across the 

various categories are generally weak, at least so in a statistical sense. We believe this is 

partially a result of the comparatively small subgroups, which is one of the drawbacks with 

the tercile system, especially when the overall sample size is small. The number of 

observations in each category range between 11 and 22 in the odd-numbered models, and 9 

and 18 in the even-numbered models. However, some tendencies are worth highlighting.  

First, firms that are simultaneously overvalued and overlevered consistently exhibit lower 

ARs (in all but 1 instance; column 1) than other categories, which suggest that both target 

leverage deviation and equity mispricing may explain some variation in ARs. However, 

these findings are highly anecdotal. Second, the only categories that consistently exhibit 

positive AR differentials are those that are undervalued (Undervalued & Underlevered and 

Undervalued and Overlevered). Further, when valuation is estimated using the RIM model 

and leverage is based on market values, the AR differential for the Undervalued & 

Underlevered category is statistically significant at the 10 percent level. This is quite 

surprising considering the results from the univariate analysis, where we found that 

underlevered firms based on market leverage generally exhibited lower ARs. If anything, 

we would expect to find that underlevered firms based on book values to record higher ARs. 

Like the first scenario, the ARs are positively related to share repurchase size (significant at 

the 1 and 5 percent level), and negatively related to standard deviation of cash flows. 

Equally, the coefficients for repurchase plan size, log size, cash flow and property, plant and 

equipment take the predicted sign, while the coefficients for standard deviation of cash, cash 

and sales growth take the opposite of the predicted sign.  

Similarly to the first scenario, each regression exhibits low goodness of fit measures (R-

squared). However, we, again, conjecture that this is of second-order importance.  
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Table 7.8. Regression analysis: Scenario 2: Target leverage and timing motives in combination 

 Valuation model  VP_RIM       VP_RKRV      

 Leverage measure  Market    Book   Market   Book   

   (1) (2)   (3) (4)  (5) (6)  (7) (8)  

 Constant  1.695*** 1.457***   1.878*** 1.539***  1.954*** 2.040***  2.042*** 1.952***  

   (0.000) (0.000)   (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000)  

 Undervalued & Underlevered   1.511* 2.041*   0.864 1.104  0.352 0.148  0.438 0.275  

   (0.088) (0.089)   (0.264) (0.327)  (0.542) (0.858)  (0.482) (0.763)  

 Overvalued & Overlevered  0.561 -0.433   -0.013 -0.165  -0.276 -1.162  -0.961 -1.152  

   (0.675) (0.742)   (0.993) (0.899)  (0.796) (0.296)  (0.330) (0.262)  

 Undervalued & Overlevered  1.205 0.873   0.719 0.778  1.406 0.225  1.179 0.757  

   (0.199) (0.294)   (0.481) (0.393)  (0.241) (0.842)  (0.343) (0.521)  

 Overvalued & Underlevered  0.640 1.509**   0.513 1.606**  -0.106 -0.211  0.220 0.040  

   (0.430) (0.043)   (0.462) (0.021)  (0.925) (0.862)  (0.794) (0.966)  

 Repurchase plan size   0.126*    0.134*   0.121*   0.103  

    (0.084)    (0.061)   (0.082)   (0.167)  

 Log size   -0.301    -0.302   -0.254   -0.169  

    (0.162)    (0.117)   (0.313)   (0.441)  

 Cash flow   -0.044    -0.037   -0.037   -0.050  

    (0.407)    (0.469)   (0.519)   (0.347)  

 Standard deviation of cash flow   -0.022**    -0.021**   -0.025***   -0.024**  

    (0.015)    (0.012)   (0.006)   (0.010)  

 Cash   0.013    0.008   0.006   0.009  

    (0.750)    (0.845)   (0.885)   (0.821)  

 Property, plant and equipment   -0.009    -0.009   -0.010   -0.012  

    (0.431)    (0.421)   (0.351)   (0.290)  
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 Sales growth   0.006    0.001   0.008   0.010  

    (0.655)    (0.911)   (0.571)   (0.474)  

 Observations  140 124   140 124  140 124  140 124  

 R2  0.027 0.113   0.010 0.090  0.019 0.071  0.026 0.075  

 F Statistic  0.931 1.292   0.342 1.008  0.664 0.776  0.889 0.820  

This table presents the OLS regression results of 2-day CARs in relation to initiation announcements on the combined effect of target leverage deviation and equity mispricing. 

Columns 1-4 report the results for the RIM valuation model where column 1 and 2 report the results for market leverage and column 3 and 4 report the results for book leverage. 

Columns 5-8 report the results for the RKRV valuation model where column 1 and 2 report the results for market leverage and column 3 and 4 report the results for book 

leverage. Columns with even numbers report the OLS regressions where control variables are included and odd when not included. Main regressors are dummy variables based 

on the intersection of target leverage deviation and equity mispricing. Level of target leverage deviation and equity mispricing are based on terciles on the whole population 

where underlevered (overlevered) and undervalued (overvalued) takes the value 1 if they are in the highest (lowest) tercile. Description of control variables used is found in 

Section 6.2. All variables are demeaned and estimated at the end of the prior calendar year. Standard errors are heteroskedasticity-robust. Significance levels at 1%, 5% or 10% 

are shown with 3, 2, or 1 asterisk. 
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7.3.3 Announcement Frequency per Month and Implications 

Like the logistic test, we acknowledge that the time at which target leverage deviation and 

equity mispricing are measured may bias our results. In Table 7.4, we report the empirical 

distribution of the 140 announcements included in the regressions. Note that the spike in 

April is greatly reduced compared to the logistic sample; this reflects that observations have 

been excluded because they coincide with other events, such as the general meeting or the 

release of the annual report, which may affect the share price reaction. Also note the spike 

in September; firms seem to initiate following the interim statements (such as quarterly 

and/or half year reports).41 The fact that the number is relatively high in September may bias 

the results, not least for the valuation parameter since the information contained in interim 

reports may have a non-trivial effect on the share price.  

Figure 7.4. Number of initiation announcements per month between 2000 and 2017 by firms listed on 

Nasdaq Stockholm  

 

This figure displays the monthly frequency of all initiation announcements (n = 140) by firms listed on Nasdaq 

Stockholm between 2000 and 2017. Financial firms (SIC codes 6000-6999) and utilities firms (SIC codes 

4900-4999) have been excluded. Observation have been excluded in cases where other (potential) price driving 

news are present. Observation have also been excluded when the trading or accounting data is incomplete.  

 
41 Note that the number of initiation announcements in September is higher in this sample than in the sample 

used for the logistic regression. This merely reflects that we have included repeat initiation announcements, 

whereas in the logistic sample we are only interested if the firm announces or not (i.e. binary outcome).  
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7.4 Summary of Main Findings 

7.4.1 H1: Announcement CARs 

To examine the share price reaction around the days of open market share repurchase 

initiation announcements, we exploit a hand-collected sample comprising 140 observations. 

These exclude financial firms and utility firms, as well as announcements where other news 

may affect the share price reaction. 

Consistent with our predictions, we find that open market share repurchases are, on average, 

welcomed with positive 2-day cumulative ARs (2.124 percent). The results are highly 

statistically significant (t-statistic 8.688).  

7.4.2 H2: Determinants for Share Repurchase Decision  

To examine the determinants of open market share repurchase initiation announcements, we 

run logistic regressions where all industrial firms are included. In total, the sample 

comprises 2,283 firm-years and 220 open market share repurchase announcements. The 

latter is excluding financial firms and utility firms but including announcements where other 

news may affect the share price reaction. We consider two scenarios, one where target 

leverage deviation and equity mispricing are considered in isolation, and one where these 

parameters are examined in a unified framework.  

Consistent with our predictions, we find, at least in part, that firms optimize their capital 

structures. In our first scenario, leverage seems to be the dominant motive; underlevered 

firms are more likely to announce a share repurchase program, while overlevered firms are 

less likely. Our results are statistically significant in 3 out of 4 instances (at the 10 percent 

and 5 percent level). In our second scenario, leverage, again, seems to dominate the 

valuation motive. However, unlike in the first scenario, valuation appears to play a non-

trivial role; the results for firms that are simultaneously underlevered and undervalued are 

statistically significant (at the 10 and 5 percent level), while results for firms that are 

simultaneously underlevered and overvalued are not.  
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7.4.3 H3: Target Leverage Deviation, Equity Mispricing and CARs 

To examine how the ARs relate to target leverage deviation and equity mispricing, we 

perform tests in univariate and multivariate settings. Our sample comprises 140 

observations when the tests are run without control variables, and 124 observations when 

control variables are included. Like the section on determinants, we consider two scenarios, 

one where target leverage deviation and equity mispricing are considered in isolation, and 

one where these parameters are examined in a unified framework. 

In contrast to our predictions, we do not find any evidence that suggest underlevered firms 

are rewarded with higher returns than overlevered firms, regardless of leverage or valuation 

measure. Meanwhile, equity mispricing appears to capture some of the variation in ARs 

across observations. In our first scenario, ARs are positively related to undervaluation in 

both the univariate and multivariate settings (at the 10, 5 and 1 percent level). In our second 

scenario, however, most of the effects from equity mispricing disappear. It should be noted 

that this may very well be due to the vastly reduced number of observations in each category 

(a drawback of the unified framework when the overall sample size is relatively small).  
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8 Discussion 

8.1 H1: Announcement CARs 

The empirical CAR pattern is consistent with the findings in past literature (Comment and 

Jarrell, 1991; Ikenberry et al., 1995; Råsbrant, 2013). We find that announcement ARs are, 

on average, preceded by a series of days with negative ARs. In total, the pre-announcement 

CAR measures -1.576 percent. This compares to the -1.83 percent reported in Råsbrant 

(2013), who studies share repurchases by firms listed on Nasdaq Stockholm between 2000 

and 2009. Importantly, we remind the reader that we deploy slightly different sample 

selection requirements (we exclude financial and utility firms) than Råsbrant (2013), which, 

in turn, may bias any direct comparisons.42  

Similar tendencies are also observed on the US market. For example, Peyer and Vermaelen 

(2009) report a monthly pre-announcement CAR of -3.56 percent between 1991 and 2001.43 

Equally, Ikenberry et al. (1995) report a 17-day pre-announcement CAR of -3.07 percent 

between 1980 and 1990. These negative drifts in excess share performance are reminiscent 

of the postulates in the overreaction hypothesis. According to this strand of literature, 

managers repurchase shares to signal that the market’s reaction has been overly pessimistic 

to some recent event (Peyer and Vermaelen, 2009).  

The market, on average, perceives open market initiation announcements to reveal some 

positive information. The average 2-day announcement CAR for the whole sample is 2.124 

percent and is highly significant (t-statistic 8.688). This is marginally higher than the 1.94 

percent announcement CAR reported in Råsbrant (2013) but somewhat lower than what is 

reported from the US market. Peyer and Vermaelen (2009) report a 2-day announcement 

CAR of 2.39 percent, while Ikenberry et al. (1995) report a 4-day announcement CAR (Days 

-2 to +2 relative to the announcement) of 3.54 percent.  

Lastly, the ARs seem to exhibit some degree of mean reversion following the days of the 

announcement. However, this pattern is only descriptive in nature since we do not find that 

 
42 This is done by way of mitigating the influence of regulatory aspects when we study the effects of capital 

structure.  
43 The authors deploy Fama-French (1993) Ibbotson’s RATS methodology to calculate ARs, which may 

render a direct comparison misleading.  
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the post-announcement CAR is statistically significant. Similar results are found in Råsbrant 

(2013), who attribute these tendencies to a potential share price correction following an 

overreaction to the announcement.  

8.1.1 ARs Stratified by Motive Disclosed in the Initiation Announcement 

Our results are largely in line with those found in Råsbrant (2013), which follows naturally 

since we study the same market. Similar results are also found in other studies. For example, 

the motive that records the highest CAR, “Good investment”, is similar to the results in 

Peyer and Vermaelen (2009) who also study the motives stated in the press releases but in 

the US market.44 The fact that the “ESOP” subgroup records lower returns than alternative 

motives is also consistent with option-funding hypothesis, which posits that managers 

repurchase shares to offset the dilutive effect from soon-to-be exercised employee stock 

options (Kahle, 2002). The result that stands out is the relatively high announcement CAR 

for the subgroup “Key ratios”. In theory, the “Key ratio” motive, such as improving earnings 

per share (EPS), should not affect firm value (Vermaelen, 2005). This is also supported 

empirically in past studies, such as in Peyer and Vermaelen (2009), who find the subgroup 

to exhibit below average returns. However, the results for this subgroup is likely sensitive 

to the scarce sample size (n = 5). Further, three out of five observations that stated “Key 

ratio” also stated at least one more motive. On balance, we deem that the “Key ratio” results 

should be interpreted with caution.  

Consistent with Råsbrant (2013) we also find that the “Capital structure” motive is, on 

average, accompanied with negative pre-announcement CAR as well as positive 

announcement CAR (2.383 percent). This compares to the 2.78 percent announcement 

return found in Peyer and Vermaelen (2009).45 The authors do not report comparable pre-

announcement CAR for this group. The “Capital structure” motive is also by far the most 

frequent motive stated in the initiation announcement press releases (mentioned in 68 

percent of all initiation announcements). Interestingly, this is much higher than what is 

observed in the US market, where the corresponding fraction measures 21 percent in Peyer 

 
44 The authors deploy a slightly different classification of motives which makes it difficult to directly 

compare the results, however. 
45 The authors use the term “Distribution of cash” which is similarly categorized as the “Capital structure” 

motive used in this paper.  
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and Vermaelen (2009) and 28 percent in the survey results reported in Brav et al. (2005). 

Collectively, these results provide fertile ground to study the capital structure motive 

formally. To these we now turn. 

8.2 H2: Determinants for Share Repurchase Decision 

When we consider the leverage and equity mispricing motives in isolation, only the leverage 

parameters are statistically significant. We find that underlevered firms are more likely to 

announce a share repurchase program, while overlevered firms are less likely. Notably, the 

results are more robust for overlevered firms: the coefficient achieves statistical significance 

regardless if target leverage deviation is estimated using market or book values. Of course, 

this could simply be a statistical aberration. However, it could also imply that the costs from 

deviating further away from the target are larger in magnitude than are the benefits from 

converging toward the target. Equally, the relatively low statistical power for the 

underlevered coefficient could indicate that firms converge toward their target through other 

means, such as bank financing. The latter is especially relevant considering the literature on 

cross-country differences where firms that operate in bank-based economies, such as 

Sweden, are found to rely more on bank-financing than firms in market-based economies 

(Antoniou et al., 2008; Lööf, 2004 and others). 

Our results are similar to Lie (2002) and to some extent Hovakimian et al. (2001), who find 

that target leverage deviation is a more important determinant of recapitalization events than 

equity mispricing. The results do, however, contrast those of Bonaimé et al. (2014) and 

Dittmar (2000), and the long string of literature that suggests that share repurchases are 

driven by undervaluation (e.g., Baker and Wurgler, 2002; Brav et al., 2005; Comment and 

Jarrell, 1991; Peyer and Vermaelen, 2009). Importantly, though, we study a different 

market. According Rau and Vermaelen (2002), the undervaluation motive does not 

necessarily extrapolate across markets; they find that share repurchases are predominately 

driven by investor-tax considerations in the UK. 

The fact that target leverage deviation is the dominant motive is furthermore confirmed 

when we consider target leverage deviation and equity mispricing jointly. We find that firms 

that are simultaneously underlevered and undervalued, or simultaneously underlevered and 

overvalued are more likely to announce a share repurchase program. Meanwhile, firms that 
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are simultaneously overlevered and undervalued, or simultaneously overlevered and 

undervalued are less likely to announce a share repurchase program.  

Interestingly, the only coefficient that achieves statistical significance across both 

regressions is the one where the underleverage and undervaluation motives coincide. If 

equity mispricing did not matter (as was found when the parameters where considered 

standalone) then we would expect that underlevered firms, regardless if they are 

undervalued or overvalued, to be equally likely to announce a share repurchase program. 

This, however, does not seem to be the case, at least in a statistical sense. In a way, our 

findings seem to corroborate those of Warr et al. (2012) and Bonaimé et al. (2014), who 

argue that the level of equity mispricing affects firms’ timing behavior as it relates to capital 

structure adjustments.  

On balance, our results indicate that firms do indeed seem to calibrate their capital structures 

in line with the trade-off conjecture, and that they, at least to some extent, consider equity 

mispricing as an adjustment cost. However, exploiting undervaluation by itself does not 

seem to be an important determinant. This is also consistent with our findings when we 

study the motives disclosed in the announcement press releases; capital structure is by far 

the most cited motive, whilst the good investment motive belong among the least common.  

8.3 H3: Target Leverage Deviation, Equity Mispricing and CARs  

Our results are largely in line with Lie (2002) and Chan et al. (2004) who find that the 

market the market’s reaction is unrelated to capital structure policy. Unlike Bonaimé et al. 

(2014), we do not find that these results change when we consider equity mispricing as an 

adjustment cost. Consistent with the extensive share repurchase literature (e.g., Grullon and 

Michaely, 2004; Ikenberry et al., 1995; Peyer and Vermaelen, 2009) we do, however, find 

that the market seems to react more favorably to undervalued firms, when the leverage and 

valuation parameters are considered in isolation. We also find that the ARs are positively 

related to share repurchase plan, which is consistent with Comment and Jarrell (1991).  

In the univariate setting, we find that equity mispricing is related to announcement ARs, 

while target leverage deviation is not. Underlevered firms generally exhibit lower returns 

than overlevered firms when target leverage is estimated using market values. Meanwhile, 
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when target leverage is estimated using book values, the opposite is true. Undervalued firms 

exhibit higher announcement ARs than overvalued firms. These results are consistent across 

all tests, irrespective of which valuation model, or if they are underlevered or overlevered. 

The return differentials are more pronounced when the RKRV model is deployed and 

achieve statistical significance in all but one instance. These results do not change when we 

consider the target leverage deviation and equity mispricing parameters jointly, regardless 

of which valuation model that is deployed.  

The multivariate results largely tell the same story: although the predictive power of our 

models are generally weak, the valuation parameter seems to capture some of the variation 

in announcement ARs. When target leverage deviation and equity mispricing are considered 

in isolation, we find that undervalued firms exhibit a positive and statistically significant 

return differential in six out of eight instances. The results are generally weaker when we 

include the control variables. The return differentials related to our proxy for overvaluation 

are less clear. Under the RIM model overvalued firms, on average, exhibit positive return 

differentials. Meanwhile, when the RKRV model is deployed, the return differential is 

negative, as is expected. Although these tendencies are statistically insignificant, the fact 

that overvalued firms, on average, exhibit higher returns than “fairly” valued firms under 

the RIM model is suspect in some ways. We believe this may be the result of the relatively 

short earnings series (three years) used and the zero-growth assumption used in the terminal 

value calculations – this invariably “penalizes” growth companies where the value of the 

equity is based on (sometimes very distant) future earnings.  

When we consider target leverage deviation and equity mispricing jointly in the multivariate 

setting, the statistical power of our main regressors is greatly reduced. However, we find 

that the (anecdotal) tendencies are in line with our predictions: firms that are simultaneously 

underlevered and undervalued generally exhibit the highest returns while firms that are 

simultaneously overlevered and overvalued generally exhibit the lowest returns. 

Meanwhile, we are unable to find a distinct pattern for firms that simultaneously 

underlevered and overvalued, or simultaneously overlevered and undervalued. In other 

words, target leverage deviation and equity mispricing seem equally (un)related to 

announcement returns.  
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Do our result imply that capital structure does not matter for firm value? Not necessarily. 

Vermaelen (2005) theorizes that capital structure adjustments do not affect firm value to the 

extent that they are anticipated by the market. Similar arguments are used in Chan et al. 

(2004). Even though this argument has a certain appeal, it does not explain why 

underlevered firms and overlevered firms are, on average, welcomed with the same 

announcement ARs. In other words, if firms do indeed have a target leverage ratio, and 

managers are value-maximizing agents, then deviating further away from the target – the 

case for overlevered firms – cannot be anticipated by the market. According to Masulis 

(1983) and Lie (2002), unanticipated capital structure adjustments may, however, reveal 

some new information, such as higher debt capacity, which in turn can have an offsetting 

effect on announcement ARs. 

Assuming the market anticipates that firms will converge toward their targets, but that 

deviations from such behavior may reveal some “new” information that neutralizes the 

negative effects, how do we reconcile our results with those found in Bonaimé et al. (2014)? 

The answer is that we cannot – the explanation is fundamentally at odds with results found 

in Bonaimé et al. (2014). It does, however, lead to a second possible explanation, which 

relates to institutional and regulatory differences. 

The literature highlights several factors that may create a wedge across market. For example, 

according to Öztekin and Flannery (2012) the relative costs from being off target may vary 

across markets. More specifically, Antoniou et al. (2008) argue that the agency costs are 

generally lower in bank-based economies, which could render the disciplinary effect of 

higher leverage ratios less beneficial in Sweden than in the US. This may be reflected in the 

announcement returns in the sense where the market is less “appreciative” of the converging 

behavior. Equally, the costs of being overlevered, such as the bankruptcy costs, may be 

lower in Sweden, which could attenuate the negative market reaction when firm increase 

the leverage distance (i.e. when overlevered firms become even more overlevered). A 

second possibility may relate to the share repurchase program volume restrictions. Whilst 

US firms are free to buy an unlimited number of shares, firms listed on Nasdaq Stockholm 

cannot exceed 10 percent (the maximum fraction of shares a firm can have as treasury 

shares). This, in turn, may restrict firms’ ability to make any meaningful changes to their 

capital structures. A third possibility, which is far divorced from the first and the second, 
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relates to tax. To the extent that share repurchase are debt financed (or financed with interest 

generating cash) they create a tax shield – the size of which depends on the level of 

taxation.46 However, since we do not control for sources of financing, this argument is 

purely speculative. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
46 Share repurchases do not per se create a tax shield; a firm may use non-interest generating cash. 
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9 Conclusion 

Capital structure theories offer predictions on why firms repurchase shares, and to what 

extent it may affect firm value. According to the trade-off theory, underlevered firms can 

repurchase shares to converge toward their target leverage ratio. It also predicts that such 

capital structure adjustments may increase firm value if the benefits more than offset the 

adjustment costs. The market timing theory of capital structure conjectures that managers 

repurchase shares when the stock is undervalued, irrespective of the firms’ leverage ratio.   

This study examines how firms listed in Sweden use share repurchases to adjust their capital 

structures, and the short-run market reaction to such financial policy. We exploit a hand-

collected data set of share repurchase initiation announcements between 2000 and 2017 by 

firms listed on Nasdaq Stockholm.  We adopt the framework used in Bonaimé et al. (2014), 

where firms are assumed to have a target capital structure and where equity mispricing is 

considered a type of adjustment cost. We hypothesize that managers “time” their capital 

structure adjustments, such that firms that are both underlevered and undervalued are the 

most likely to announce a share repurchase program (and v.v. for firms that are both 

overlevered and overvalued). In a similar vein, we hypothesize that firms that are both 

underlevered and undervalued stand to reap the largest economic gains (and v.v. for firms 

that are both overlevered and overvalued).  

Consistent with the first conjecture, we find that target leverage deviation and equity 

mispricing, at least to some degree, seem to influence managers’ decisions to announce open 

market share repurchase programs. Interestingly though, equity mispricing only appears to 

matter when it is jointly considered with target leverage deviation. In other words, when we 

consider the valuation parameter standalone, undervalued firms are no more likely to 

announce a share repurchase program than are overvalued firms. Meanwhile, the market 

does not appear to reward capital structure adjustments in line with the second conjecture. 

We do not find that underlevered firms exhibit higher ARs than overlevered firms, 

regardless of equity mispricing. However, undervalued firms are generally rewarded with 

higher ARs than overvalued firms when the valuation parameter is considered standalone.  

We also exploit the strict disclosure requirements to study the capital structure adjustment 

and undervaluation motives stated in announcement press releases. Capital structure 
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adjustment is by far the most stated motive and is accompanied with higher abnormal returns 

than the sample average. Undervaluation is only mentioned in 6 out of 140 press releases, 

which, again, seems to indicate that equity mispricing by itself is not an important driver of 

share repurchase decisions. The undervaluation motive is, however, greeted with the highest 

ARs of all motives.  

This study contributes to the capital structure and share repurchase literatures. We extend 

the relatively scarce body of literature on share repurchases and short-term announcement 

returns in non-US countries in general, and in Sweden in particular. Our results suggest 

firms’ capital structure policies are consistent with the trade-off theory, which is in line with 

Chan et al. (2004), Dittmar (2000) and Lie (2002) and others who study the US market. 

Furthermore, equity mispricing appears to affect the timing of the capital structure 

adjustments, which is consistent with Bonaimé et al. (2014). However, unlike Bonaimé et 

al. (2014) we do not find that the market rewards timed capital structure adjustments with 

higher ARs. We argue that this is likely the result of institutional differences, where the 

economic benefits from converging toward the target are smaller in magnitude in Sweden 

compared to the US (Antoniou et al., 2008; Lööf, 2004; Öztekin and Flannery, 2012). 

9.1 Future Research 

In in our examination of capital structure policy through share repurchases, our findings 

suggest multiple directions for future research. Since share repurchases plan sizes are 

restricted to 10 percent of the shares outstanding in Sweden, it is possible that the economic 

effects are negligible. Considering this, perhaps more promising avenues to study the 

valuation impact from capital structure adjustments are those where no such restrictions 

apply. These may include mergers and acquisitions (M&As), new share issued (SEOs), debt 

issuances. A second direction, and directly linked to this paper, can be where the sources of 

financing are a controlled for. According to the trade-off literature, the major benefit from 

converging toward the target is the incremental tax shield. In therefore appears sensible to 

control for if the share repurchase program is financed with debt, interest-bearing cash, or 

non-interest-bearing cash to capture the changes to the tax shield.  
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Appendices 

Appendix A 

Table A1. Target leverage model parameter estimates: Book and market values47  

  Book debt ratio   Market debt ratio 

Profit  0.037   0.071** 
 (0.030)  (0.030) 

Market-to-book  0.001   0.007*** 
 (0.001)  (0.001) 

Depreciation -0.372**   0.026 
 (0.187)  (0.187) 

Size  0.013***   0.015*** 
 (0.001)  (0.001) 

Tangibility  0.208***   0.102*** 
 (0.012)  (0.012) 

R&D dummy -0.020***   0.015*** 
 (0.006)  (0.006) 

R&D expenses -0.142***  -0.146*** 
 (0.033)  (0.033) 

Median industry leverage  0.310***   0.584*** 
 (0.021)  (0.021) 
    

R2 0.38  0.47 

Firm fixed effect Yes  Yes 

Year fixed effects Yes  Yes 

Observations 3,337  3,337 

This table summarizes the determinants of target capital structure from the Tobit model for book and market 

leverage, respectively. The predicted leverage used in this study is estimated from the yearly Tobit coefficients 

during the sample period (2000-2017) and the values for predicted leverage are restricted to lie between 0 and 

1. Profit is earnings before interest and taxes divided by total assets. Market-to-book is book liabilities plus 

market value of equity divided by total assets. Depreciation is depreciation expenses divided by total assets. 

Size is the natural logarithm of total assets. Tangibility is property plant and equipment divided by total assets. 

R&D dummy is a binary variable that takes the value 1 if research and development expenses are zero, and the 

value 0 if positive. R&D expense is research and development expenses divided by total assets, where missing 

values take the value 0. Median industry leverage is median leverage ratio of the firm’s industry. Industry 

classification is based on Fama and French (1997). All variables are lagged one period to avoid possible 

reverse causality. This table represents the panel data coefficients estimated over the whole sample period. 

Standard errors are heteroscedastic robust and clustered at firm level (reported in parentheses). Significance 

levels at 1%, 5% or 10% are shown with 3, 2, or 1 asterisk. 

 

 
47 Note that we run yearly regressions for our tests; the determinants presented in Table A1 are estimated 

using a panel model. Thus, these are indicative only.  
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Table A2. RIM valuation model parameter estimates  

 Mean  Std.dev  Median 

𝑟 0.098  0.081  0.084 

𝐵0 5,254  10,574  1,770 

𝐵1 5,283  10,957  1,813 

𝐵2 5,430  10,620  1,978 

𝑋1 688  3,111  176 

𝑋2 562  2,758  158 

𝑋3 638  2,819  237 

No. of observations 140  140  140 

This table presents means, medians and standard deviation of estimated parameters for the RIM valuation 

model as calculated by Eq. 8. 

 𝑉𝑅𝐼𝑀 = 𝐵0 + (1 + 𝑟)−1(𝑋1 − 𝑟 ∗ 𝐵0) + (1 + 𝑟)−2(𝑋2 − 𝑟 ∗ 𝐵1) +  𝑇𝑉 (8) 

where,  

 𝑇𝑉 = (1 + 𝑟)−2[𝑋2 − 𝑟 ∗ 𝐵1 + 𝑋3 − 𝑟 ∗ 𝐵2]/(2 ∗ 𝑟) (9) 

𝑟 is the cost of capital calculated using the Fama-French’s three factor model, 𝐵 is book value of equity and 

𝑋 is earnings. Book value of equity and earnings are reported in SEK millions.  
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Figure A1. Risk factor estimates (last twelve months) 

 

This figure presents a time series of the risk factor estimates used in the RIM valuation model. The factor 

estimates use last twelve months data. 𝑆𝑀𝐵 and 𝐻𝑀𝐿 are calculated from Eq 11, Eq 12, and 𝑀𝐾𝑇 is calculated 

using the value-weighted return index OMXSPI and the three-month T-bill.  
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Table A3. RKRV valuation model parameters estimates 

 Fama and French industry classification 

  1 2 3 4* 5* 6 7* 8* 9 10 11 12 

𝐸𝑡(𝛼�̂�)  2.032***  2.149***  2.330***  1.628**  3.772***  2.619***  2.678***  3.137***  2.331***  2.112***  1.567***  1.723*** 

𝐸𝑡(𝛼1̂)  0.817***  0.602***  0.636***  0.588***  0.633***  0.631***  0.742***  0.629***  0.548***  0.683***  0.697***  0.845*** 

𝐸𝑡(𝛼2̂)  0.248**  0.443***   0.349***  0.463***  0.183*  0.333***  0.228*** -0.116  0.472***  0.347***  0.211***  0.221*** 

𝐸𝑡(𝛼3̂) -0.173***  - -0.110***  0.047  0.164 -0.118*** -0.100** -0.139*  - -0.142***  - -0.067*** 

𝐸𝑡(𝛼4̂) -2.775*** -1.993*** -1.967*** -1.029* -3.316*** -2.246*** -3.334*** -0.607 -1.583*** -1.573*** 0.097 -2.302*** 

R2 0.96 0.97 0.96 0.90 0.91 0.92 0.96 0.57 0.97 0.92 0.94 0.91 

No. of firm-years 248 154 610 39 32 822 81 29 357 321 573 768 

The coefficients and standard errors have been estimated using Fama Macbeth regressions.  

 𝑚𝑖,𝑡 = 𝛼0𝑗,𝑡 + 𝛼1𝑗,𝑡𝑏𝑖,𝑡 + 𝛼2𝑗,𝑡ln (𝑁𝐼)𝑖,𝑡
+ + 𝛼3𝑗,𝑡𝐼<0ln (𝑁𝐼)𝑖,𝑡

+ + 𝛼4𝑗,𝑡𝐿𝐸𝑉(𝑅𝐾𝑅𝑉)𝑖,𝑡 + 𝜀𝑖,𝑡 (18) 

𝐸𝑡(𝛼0)̂ represents the regression constant. 𝐸𝑡(𝛼𝑘)̂ is the coefficient for the kth accounting variable. m is the natural logarithm of market value of equity. b is the natural logarithm 

of book value of equity. ln (𝑁𝐼+) is the natural logarithm of the absolute value of net income. 𝐼<0ln (𝑁𝐼+) is an indicator variable for firms with negative net income. 𝐿𝐸𝑉(𝑅𝐾𝑅𝑉) 

is firm leverage estimated as in Rhodes-Kropf et al. (2005). Reported industries are based on the 12 Fama and French industry classification. Note that the parameters used for 

estimating fundamental equity value are based on yearly regressions, while this table reports panel data coefficients over the period 2000 to 2017. Parameters for industry 

classes followed by (*) have been estimated using standard OLS regressions due to the scarce number of observations. Fama Macbeth standard errors are reported in parentheses 

and significance levels at 1%, 5% or 10% are shown with 3, 2, or 1 asterisk.  
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Appendix B 

Table B1. Summary statistics Logistics sample 

 Mean Median Std.dev MIN MAX 

VP_RKRV 1.003 1.000 0.066 0.674 1.627 

Distance BL 0.009 -0.004 0.136 -0.384 0.570 

Distance ML 0.006 -0.007 0.152 -0.453 0.674 

Log size 7.998 7.840 1.929 2.400 13.796 

Cash flow 0.007 0.038 0.157 -1.534 0.733 

Std.dev of cash flow 0.069 0.034 0.115 0.001 1.656 

Cash 0.104 0.060 0.127 0.000 0.914 

Property, plant and equipment 0.234 0.127 0.275 0.000 0.999 

Sales growth 0.135 0.065 0.585 -1.000 11.722 

No. of firm-years 2283 2283 2283 2283 2283 

This table reports descriptive statistics for the variables used in the logistic regressions. VP_RKRV is estimated 

using the methodology advanced in Rhodes-Kropf et al. (2005). Distance BL (book leverage) and Distance 

ML (market leverage) are estimated by comparing the fitted values from the Tobit model with observed 

leverage as in Kayhan and Titman (2007). Log size is the natural logarithm of market capitalization. Cash flow 

is earnings before interest and taxes minus depreciation and amortization and dividends divided by total assets. 

Standard deviation of cash flow is standard deviation of cash flows over a 5-year period ending at the year 

prior to the announcement. Cash is cash and short-term investments divided by total assets. Property, plant 

and equipment is property, plant and equipment divided by total assets. Sales growth is the percentage change 

in sales over the past year.   
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Figure B1. Logistics diagnostics – Parameter linearity 
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Figure B1. Logistics diagnostics – Parameter linearity (continued) 

This figure reports the linear relationship between each regressor and the logit of the outcome for the whole sample (2,283 firm-years).  Cash is cash and short-term 

investments divided by total assets. Cash flow (CF) is earnings before interest and taxes minus depreciation and amortization and dividends divided by total assets. 

Standard deviation of cash flow (CF_std) is standard deviation of cash flows over a 5-year period ending at the year prior to the announcement. This variable has been 

log transformed due to non-linearity to the logit of the outcome. Log size (Log_size) is the natural logarithm of market capitalization. Property, plant and equipment 

(PPE) is property, plant and equipment divided by total assets. Sales growth (Sales_g) is the percentage change in sales over the past year. 
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Table B2. Logistic diagnostics - Variance inflation factors  

Regression model UL OL UV OV Log_size CF CF_std Cash PPE Sales_g 

Scenario 1           

(1) 1.332 1.340 1.447 1.271 1.514 1.164 1.455 1.328 1.277 1.081 

(2) 1.271 1.273 1.451 1.279 1.482 1.166 1.461 1.339 1.289 1.084 

           

Regression model UV / UL OV / OL UL / OL OV / UL Log_size CF CF_std Cash PPE Sales_g 

Scenario 2           
(1) 1.100 1.059 1.074 1.077 1.328 1.158 1.455 1.300 1.276 1.081 

(2) 1.114 1.057 1.047 1.086 1.316 1.165 1.453 1.316 1.265 1.087 

This table reports the variance inflation factor (VIF) for each regression in each scenario. Rows for (1) reports the results for the regressions with market leverage and 

rows for (2) reports the results the regressions with book leverage. Scenario 1 reports the results for the regressions with measures of target leverage deviation in isolation 

and Scenario 2 reports the results for the regressions with the joint effect of these measures. Underlevered (UL) is a binary variable that takes the value 1 if the observation 

is in the top tercile based on relative target leverage deviation. Overlevered (OL) is a binary variable that takes the value 1 if the observation is in the bottom tercile 

based on relative target leverage deviation. Undervalued (UV) is a binary variable that takes the value 1 if the observation is in the top tercile based on relative equity 

mispricing. Overvalued (OV) is a binary variable that takes the value 1 if the observation is in the bottom tercile based on relative equity mispricing. Undervalued & 

Underlevered (UV/UL) is a binary variable that takes the value 1 if firms are simultaneously undervalued and underlevered. Overvalued & Overlevered (OV/OL) is a 

binary variable that takes the value 1 if firms are simultaneously overvalued and overlevered. Undervalued & Overlevered (UV/OL) is a binary variable that takes the 

value 1 if firms are simultaneously undervalued and overlevered. Overvalued & Underlevered (OV/UL) is a binary variable that takes the value 1 if firms are 

simultaneously overvalued and underlevered. Log size (Log_size) is the natural logarithm of market capitalization. Cash flow (CF) is earnings before interest and taxes 

minus depreciation and amortization and dividends divided by total assets. Standard deviation of cash flow (CF_std) is standard deviation of cash flows over a 5-year 

period ending at the year prior to the announcement. Cash is cash and short-term investments divided by total assets. Property, plant and equipment (PPE) is property, 

plant and equipment divided by total assets. Sales growth (Sales_g) is the percentage change in sales over the past year. A VIF factor larger than 5 indicates that 

regressors are highly correlated.  
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Table B3. Logistic diagnostics – Correlation matrix: Scenario 1: Regression model (1) 

 UL OL UV OV SIZE CF STD_CF CASH PPE SALES_G 

UL  1.000 -0.478  0.081 -0.108  0.175 -0.005  0.016  0.120  0.033 -0.008 

OL   1.000 -0.111  0.142 -0.139  0.044 -0.101 -0.168  0.001  0.028 

UV    1.000 -0.470 -0.303 -0.053  0.070  0.053 -0.002 -0.013 

OV     1.000  0.077 -0.011 -0.010  0.073 -0.082  0.036 

SIZE      1.000  0.327 -0.279 -0.198  0.162 -0.013 

CF       1.000 -0.434 -0.241  0.054 -0.020 

STD_CF        1.000  0.285 -0.158  0.050 

CASH         1.000 -0.326  0.093 

PPE          1.000  0.013 

SALES_G           1.000 

This table reports the pairwise correlations between all regressors in scenario 1 when equity mispricing is estimated using the RIM model and target leverage deviation 

is estimated using book values. We only include one correlation matrix since all regressions have the same underlying data for control variables. Underlevered (UL) is 

a binary variable that takes the value 1 if the observation is in the top tercile based on relative target leverage deviation. Overlevered (OL) is a binary variable that takes 

the value 1 if the observation is in the bottom tercile based on relative target leverage deviation. Undervalued (UV) is a binary variable that takes the value 1 if the 

observation is in the top tercile based on relative equity mispricing. Overvalued (OV) is a binary variable that takes the value 1 if the observation is in the bottom tercile 

based on relative equity mispricing. Log size (SIZE) is the natural logarithm of market capitalization. Cash flow (CF) is earnings before interest and taxes minus 

depreciation and amortization and dividends divided by total assets. Standard deviation of cash flow (STD_CF) is standard deviation of cash flows over a 5-year period 

ending at the year prior to the announcement. Cash (CASH) is cash and short-term investments divided by total assets. Property, plant and equipment (PPE) is property, 

plant and equipment divided by total assets. Sales growth (SALES_G) is the percentage change in sales over the past year. A correlation over 0.8 indicates that regressors 

are highly correlated.  
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Table B4. Summary statistics OLS sample (incl. control variables) 

 Mean Median Std.dev MIN MAX 

CAR (%) 1.925 1.326 3.244 -4.686 13.939 

VP_RIM 1.548 0.756 3.929 0.053 41.767 

VP_RKRV 1.004 1.000 0.077 0.430 1.178 

Distance BL 0.006 -0.033 0.169 -0.328 0.759 

Distance ML -0.015 -0.034 0.150 -0.373 0.596 

Log size 8.387 8.080 1.545 5.176 13.796 

Repurchase program size (%) 5.679 5.000 4.263 0.038 10.000 

Cash flow 0.046 0.052 0.062 -0.241 0.191 

Std.dev of cash flow 0.067 0.033 0.173 0.003 1.793 

Cash 0.107 0.096 0.096 0.001 0.472 

Property, plant and equipment 0.257 0.101 0.322 0.002 0.971 

Sales growth 0.115 0.066 0.203 -0.230 1.038 

No. of observations 124 124 124 124 124 

This table reports descriptive statistics for the variables used in the OLS regressions. CAR (%) is estimated 

using the Brown and Warner (1985) event study methodology. VP_RIM and VP_RKRV are estimated using 

the methodologies advanced in Ohlson (1991, 1995) and Rhodes-Kropf et al. (2005), respectively. Distance 

BL (book leverage) and Distance ML (market leverage) are estimating by comparing the fitted values from the 

Tobit model with observed leverage as in Kayhan and Titman (2007). Repurchase plan size is communicated 

maximum shares to repurchase, expressed as percentage of shares outstanding on a fully diluted basis. Log 

size is the natural logarithm of market capitalization. Cash flow is earnings before interest and taxes minus 

depreciation and amortization and dividends divided by total assets. Standard deviation of cash flow is 

standard deviation of cash flows over a 5-year period ending at the year prior to the announcement. Cash is 

cash and short-term investments divided by total assets. Property, plant and equipment is property, plant and 

equipment divided by total assets. Sales growth is the percentage change in sales over the past year.  
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Figure B2. OLS diagnostics – Various plots 
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Figure B2. OLS diagnostics – Various plots (continued) 

This figure reports the various tests performed to test the OLS assumptions. The Residual vs Fitted plot is performed to test that the conditional distribution of the error 

term has a zero mean. The residuals should not show any fitted pattern and the red line should follow the dotted line. The Normal Q-Q plot is performed to test the 

normality assumption and the standardized residuals should follow the diagonal line. The Scale-Location plot is performed to test if the error terms are homoscedastic. 

If the variance of the standardized residuals does not show any fitted pattern (red line is horizontal), the errors terms are homoscedastic. The Residuals vs Leverage plot 

is performed to test for influential values. No values should be outside of the Cook’s distance line (red dotted line).  
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Table B5. OLS diagnostics - Variance inflation factors 

Regression model UL OL UV OV SP_size Log_size CF CF_std Cash PPE Sales_g 

Scenario 1            

(2) 1.415 1.679 1.411 1.551 1.374 1.412 1.263 1.185 1.456 1.931 1.227 

(4) 1.400 1.565 1.402 1.545 1.335 1.311 1.294 1.179 1.474 1.932 1.282 

(6) 1.485 1.663 1.711 1.637 1.401 1.671 1.380 1.206 1.515 2.259 1.266 

(8) 1.457 1.612 1.775 1.615 1.375 1.536 1.399 1.202 1.554 2.280 1.307 

            

Regression model UV / UL OV / OL UV / OL OV / UL SP_size Log_size CF CF_std Cash PPE Sales_g 

Scenario 2            

(2) 1.099 1.148 1.256 1.258 1.438 1.420 1.270 1.174 1.493 2.175 1.235 

(4) 1.091 1.119 1.169 1.184 1.350 1.265 1.265 1.159 1.484 2.087 1.268 

(6) 1.208 1.250 1.446 1.171 1.371 1.614 1.342 1.182 1.542 2.192 1.258 

(8) 1.198 1.296 1.451 1.116 1.355 1.493 1.328 1.178 1.453 2.294 1.330 

This table reports the variance inflation factor (VIF) for each regression in each scenario. Scenario 1 reports the results for the regressions with measures on target 

leverage and equity mispricing in isolation and Scenario 2 reports the results for regressions with the joint effect of these measures. Rows for (2) and (4) report the 

results for regressions using the RIM valuation model and rows for (6) and (8) report the results for regressions using the RKRV valuation method. Rows for (2) and (6) 

reports the results for regressions with market leverage and rows for (4) and (8) reports the results for regressions with book leverage. Underlevered (UL) is a binary 

variable that takes the value 1 if the observation is in the top tercile based on relative target leverage deviation. Overlevered (OL) is a binary variable that takes the value 

1 if the observation is in the bottom tercile based on relative target leverage deviation. Undervalued (UV) is a binary variable that takes the value 1 if the observation is 

in the top tercile based on relative equity mispricing. Overvalued (OV) is a binary variable that takes the value 1 if the observation is in the bottom tercile based on 

relative equity mispricing. Undervalued & Underlevered (UV/UL) is a binary variable that takes the value 1 if firms are simultaneously undervalued and underlevered. 

Overvalued & Overlevered (OV/OL) is a binary variable that takes the value 1 if firms are simultaneously overvalued and overlevered. Undervalued & Overlevered 

(UV/OL) is a binary variable that takes the value 1 if firms are simultaneously undervalued and overlevered. Overvalued & Underlevered (OV/UL) is a binary variable 

that takes the value 1 if firms are simultaneously overvalued and underlevered. Repurchase plan size (SP_size) is communicated maximum shares to repurchase, 

expressed as percentage of shares outstanding on a fully diluted basis. Log size (Log_size) is the natural logarithm of market capitalization. Cash flow (CF) is earnings 

before interest and taxes minus depreciation and amortization and dividends divided by total assets. Standard deviation of cash flow (CF_std) is standard deviation of 

cash flows over a 5-year period ending at the year prior to the announcement. Cash is cash and short-term investments divided by total assets. Property, plant and 

equipment (PPE) is property, plant and equipment divided by total assets. Sales growth (Sales_g) is the percentage change in sales over the past year. A VIF factor 

larger than 5 indicates that regressors are highly correlated.  
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Table B6. OLS diagnostics – Correlation matrix: Scenario 1: Regression model (1) 

 UL OL UV OV SP_SIZE SIZE CF CF_STD CASH PPE SALES_G 

UL  1.000  -0.494  -0.068  0.089  -0.059  0.035  -0.002  -0.057  0.124  -0.076  -0.033 

OL   1.000  0.113  -0.130  0.128  -0.050  -0.165  -0.005  -0.052  0.250  0.205 

UV    1.000  -0.503  -0.012  -0.217  -0.076  0.105  -0.096  0.034  0.010 

OV     1.000  -0.147  0.249  0.267  -0.011  0.117  -0.186  0.101 

SP_SIZE      1.000  -0.060  -0.168  0.111  -0.024  0.426  0.054 

SIZE       1.000  0.119  -0.195  -0.311  0.201  0.016 

CF        1.000  -0.035  0.006  -0.277  0.188 

CF_STD         1.000  0.095  -0.056  0.254 

CASH          1.000  -0.447  -0.028 

PPE           1.000  0.148 

SALES_G            1.000 

This table reports the pairwise correlations between all regressors in scenario 1 when equity mispricing is estimated using the RIM model and target leverage deviation 

is estimated using book values. We only include one correlation matrix since all regressions have the same underlying data for control variables. Underlevered (UL) is 

a binary variable that takes the value 1 if the observation is in the top tercile based on relative target leverage deviation. Overlevered (OL) is a binary variable that takes 

the value 1 if the observation is in the bottom tercile based on relative target leverage deviation. Undervalued (UV) is a binary variable that takes the value 1 if the 

observation is in the top tercile based on relative equity mispricing. Overvalued (OV) is a binary variable that takes the value 1 if the observation is in the bottom tercile 

based on relative equity mispricing. Repurchase plan size (SP_size) is communicated maximum shares to repurchase, expressed as percentage of shares outstanding on 

a fully diluted basis. Log size (SIZE) is the natural logarithm of market capitalization. Cash flow (CF) is earnings before interest and taxes minus depreciation and 

amortization and dividends divided by total assets. Standard deviation of cash flow (STD_CF) is standard deviation of cash flows over a 5-year period ending at the year 

prior to the announcement. Cash (CASH) is cash and short-term investments divided by total assets. Property, plant and equipment (PPE) is property, plant and 

equipment divided by total assets. Sales growth (SALES_G) is the percentage change in sales over the past year. A correlation over 0.8 indicates that regressors are 

highly correlated.  

 


