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Abstract 

In recent decades, aggregate share repurchase amounts have been rapidly increasing. 

However, little academic attention has been devoted towards analysing firms’ abilities 

to time repurchases in a value-creating manner for non-tendering shareholders. Upon 

creating an advanced timing model, we perform a quantitative sector-wide study of 

timing abilities among US and EU based firms. In line with Bonaimé, Hankins, Jordan 

(2016), we find that, for long holding lengths, actual repurchases underperform 

hypothetical strategies that smooth repurchase dollars through time. However, we show 

that this conclusion is highly dependent on the underlying assumptions, namely 

smoothing length, sample period, and our newly introduced variable of holding length. 

For other combinations of these three variables, the paper provides evidence against the 

conclusion reached by Bonaimé, Hankins, Jordan (2016). 

Moreover, using output generated by the model, the paper shows that specific categories 

of firms generally possess better timing abilities than others. In a relative framework, 

the best performing categories of firms over a long time-horizon have high price to 

book ratios, low financial leverage ratios, a low percentage of institutional shareholders, 

and low standard deviation among long-term shareholders. Over shorter time horizons, 

whether firms with high or low price to book and financial leverage ratios possess 

relatively better timing abilities appear to be highly dependent on the prevailing 

macroeconomic environment.  

The paper discusses possible theoretical explanations for the empirically grounded 

outperformance. We find that managements of outperforming categories of firms appear 

to have a relatively high degree of superior private information. Additionally, it appears 

that firms affected by relatively few debt covenants possess better timing abilities. 

Lastly, whether firms have experienced relatively good timing abilities during 

macroeconomic downturns or upswings appears to be highly dependent on firms’ 

sensitivity to the market. 
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Introduction 

The popularity of share repurchases has rapidly increased in recent decades. Managers 

conduct repurchases not only as a means of returning excess cash to shareholders, but 

also in an attempt to generate value for non-tendering shareholders. However, upon 

considering that aggregate share repurchase levels have historically been positively 

correlated to major equity indices, it seems far-fetched to assume that the average firm’s 

non-tendering shareholders have benefitted from such activity. Essentially, it appears 

that the average repurchasing firm conducts the majority of its repurchases when share 

prices are high, and lowers its repurchase activity when share prices are low. If we think 

of repurchases as company-specific equity investments, this does not correspond with 

generating value for non-tendering shareholders. 
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Share repurchases remained more popular than ever in 2015. Factset (2015) reports that 

there were 70 activist campaigns, the highest level ever recorded, in which a primary 

objective was to return cash to shareholders. Aggregate share repurchase amounts 

further increased and reached historically high levels with US companies spending more 

than USD 700bn in 2015. This coincided with historically high security prices and 

valuation multiples, which, as widely supported by financial media, and as 

uncontroversially agreed upon by most market participants, was partly fuelled by central 

bank intervention in the markets (Plender, 2015). This high level of repurchases is 

especially fascinating upon considering the high market volatility and overall drop in 

security prices in the first quarter of 2016. It seems to be against all common sense from 

a non-tendering shareholder standpoint that share repurchases should reach historically 

high levels immediately before a fall in security prices. Clearly, this goes against the 

notion that managers are generally successful in timing repurchases. 

The tendencies described above have only received limited attention in academic 

literature. This apparent lack of academic attention devoted to timing ability of 

repurchases is puzzling. The authors of this paper have previously shown that US based 

firms within the consumer discretionary sector have been statistically significantly 

unsuccessful in timing their repurchases in a value-adding manner for non-tendering 

shareholders (Frandsen, Jacobsen, Quist, 2015). Furthermore, in a subsequent paper, 

Bonaimé, Hankins, Jordan (2016) finds that, for US based firms, actual repurchase 

investments underperform hypothetical strategies that smooth repurchase dollars 

through time. In other words, the findings indicate that firms have historically been 

destroying value for non-tendering shareholders by actively trying to time their 

repurchases in a value-adding manner. In our view, no other paper analyse firms’ timing 

abilities with the same level of sophistication and detail as Bonaimé, Hankins, Jordan 

(2016). Additionally, no papers analyse timing ability for EU based firms.  

It is puzzling to us why academic research is not more focused on ensuring that 

repurchases are conducted in a value-adding manner. Clearly, the majority of the 

repurchases conducted just prior to the financial crisis of 2008 destroyed value for non-

tendering shareholders. In spite of the obvious parallels that can be drawn between 2007 

and 2015 in terms of low interest rates, historically high equity security prices, and 
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historically high valuation multiples, shareholders have allowed and encouraged 

managements’ to continue the ongoing increase in the amount of conducted repurchases 

(Factset, 2015). Looking forward, we argue that it is highly valuable for investors to 

become more skilled in evaluating whether repurchases are being timed correctly. 

Naturally, one cannot determine with certainty whether repurchases carried out today 

are timed in a value-adding manner, since this is entirely dependent on future stock 

price developments. However, if it can be shown that certain categories of firms 

historically have been significantly better or worse than others at timing their 

repurchases, then this provides valuable insights to investors about what to look out for 

today. 

In an attempt to enhance investor knowledge on this relatively uncovered and highly 

relevant area, we perform an extensive quantitative sector-wide study on timing abilities 

from and including 2000 to and including 2015 on a sample consisting of US and EU 

based firms. By drawing on the insights obtained in conducting our previously 

mentioned project (Frandsen, Jacobsen, Quist, 2015), and inspired by Bonaimé, 

Hankins, Jordan (2016), we build an advanced timing model capable of comparing 

returns generated by actual repurchases against alternative repurchasing strategies that 

mechanically smooth repurchased amounts through time. When approximating the 

assumptions and conditions applied in Bonaimé, Hanking, Jordan (2016), our model 

produces results in line with what is seen in their paper. 

Our model expands on the approach by Bonaimé, Hankins, Jordan (2016) by 

introducing holding length of repurchases as investments as an additional variable and 

by splitting our sample period into various sub-sample characterised by differing 

macroeconomic environments. We show that when changing these variables related to 

time, the results generated by our model vary substantially, which indicates that the 

conclusions implied by Bonaimé, Hankins, Jordan (2016) may be too simplistic. For 

instance, while our results are generally in line with Bonaimé, Hankins, Jordan (2016) 

when approximating their setup and assumptions, our model indicates that, in some 

periods, and under specific conditions and assumptions, returns generated by managers’ 

actual repurchases outperform alternative returns generated by smoothed repurchases. 
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Using the output generated by our timing model, we set out to answer the following 

core research question: Have non-tendering shareholders benefited from share 

repurchases over the past 15 years, and have some categories of firms demonstrated 

better timing abilities than others? 

To answer this research question, we use the output generated by our timing model for 

two main analyses. Firstly, we use the output to conduct three preliminary analyses 

where we analyse and compare timing abilities for US and EU based firms, and 

worldwide sectors. These analyses are empirically oriented in nature, in the sense that 

we do not attempt to interpret on the results through the use of corporate finance theory. 

Their purpose is firstly to validate and expand on the results generated by Bonaimé, 

Hankins, Jordan (2016), and secondly for us to obtain an understanding of sectoral and 

regional biases that may affect our results later in the paper. Secondly, we use the output 

generated by our timing model to conduct four scenario analyses. In conducting these 

analyses, we split repurchasing firms in our sample into separate categories based on 

different variables. These variables are exclusively based on corporate finance theory. 

As such, we obtain an understanding of whether specific categories of firms are better at 

timing repurchases than others under a specified set of assumptions and conditions. 

These insights are valuable to investors and academics today. 
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 This paper is structured as follows: Firstly, we present the paper’s literature review. We 

provide an overview of most relevant branches of literature relating to share 

repurchases. In this regard, we explain how and to which extent our paper draws on 

current literature, and outline which areas we contribute to. 

Secondly, we present a part on the paper’s method. This part is split into three sections: 

1. The first section relates to our timing model. It elaborates on how we gathered 

and made calculations upon data, how we created a timing model to handle this 

data as input, how we generated output from our timing model, and how we 

performed calculations on the output generated from the model. 

2. The second section relates to our statistical framework. It explains how we 

adjusted the data obtained from our calculations on the output generated from 

our timing model. Furthermore, it explains how we built our statistical 

framework consisting of parametric and non-parametric statistical methods. The 

framework can handle the adjusted data as input, and correspondingly conduct 

statistical analyses. 

3. The third section outlines the paper’s delimitations. 

Thirdly, we present the first part of the paper’s theoretical framework, which consists of 

our core theoretical concepts. In this part, we present different variants of the Efficient 

Market Hypothesis, and explain how this theoretical concept relates to timing of share 

repurchases. The purpose of this part is to provide the reader with the necessary 

theoretical knowledge to understand the results generated in our subsequent preliminary 

analyses. 

Fourthly, we present the paper’s previously mentioned preliminary analyses, in which 

we analyse and compare timing abilities for US based firms, EU based firms, and 

worldwide sectors. The purpose is threefold: Firstly, the purpose is to validate and 

expand on the results generated by Bonaimé, Hankins, Jordan (2016). Secondly, it is to 

detect potential regional and sectoral biases that may need to be taken into account in 

the subsequent scenario analyses. Thirdly, the purpose is to identify interesting 

combinations of timing model variables to be applied in the paper’s subsequent scenario 

analyses.  
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Fifthly, we present the second part of the paper’s theoretical framework, which consists 

of our supplementary theoretical concepts and ideas. In this part, we present concepts 

and ideas connected to corporate finance, which, along with our core theory, form the 

foundation upon which we construct the scenarios in our subsequent analyses. 

Essentially, we present ideas and concepts to account for how market participants’ 

varying abilities to absorb information as well as firms’ degree of financial leverage can 

affect timing of share repurchases.  

Sixthly, we present the paper’s scenario analyses, which are based on the paper’s 

theoretical framework. The scenario analyses are split into two pairs, each analysing 

two hypotheses. In effect, we hypothesise that the following categories of firms possess 

better timing ability: For the first pair, 1) firms with high price to book ratios, and 2) 

firms with a low degree of financial leverage. For the second pair, 3) firms with a low 

percentage of institutional shareholders, and 4) firms with low standard deviation 

among long-term shareholders. Each pair is concluded by comparing the results of the 

two analyses with the intention of discussing the validity of the variables used as 

proxies for underlying theoretical concepts. Lastly, to finalise this part, we present a 

section where we summarise and compare the results obtained in the two validity 

analyses with the intention of discussing the overall validity of the variables used as 

proxies used in the scenario analyses.  

Seventhly, we discuss the implications of the findings obtained in this paper, both 

relating to our preliminary and scenario analyses. The implications are considered from 

both an investors and from an academic point of view. As such, we consider to which 

extent our results are valuable to investors today, how our findings correspond with 

previous academic findings, and whether we believe further research is warranted. 

Lastly, we present the paper’s conclusion. We summarise the conclusions made 

throughout the paper, and answer our research question to the best of our ability. 

Literature review 

In this section, we present an overview of literature relevant to the analyses of this 

paper. In this regard, we stress that the literature surrounding share repurchases is 

diverse and broad, and that we will not cover areas that we consider to be unrelated to 
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our thesis. Firstly, we present an overview of the most extensively covered topic 

relating to repurchases, namely short- and long-term abnormal returns after repurchase 

announcements. While the approach adopted in these studies deviates from ours, their 

conclusions are often interpreted as proof of good timing ability. Secondly, we present 

an overview and comment on the limited papers relating to firms’ timing abilities. 

It is widely documented that firms conducting repurchases experience positive abnormal 

returns after repurchase announcements (Uekötter, Evgeniou (2015), Ben-Raphael, 

Oded, Wohl (2014), Peyer and Vermaelen (2009), Brockman and Chung (2001)), as 

well as post-purchase announcement long-term abnormal returns (Peyer and Vermaelen 

(2009), Ikenberry, Lakonishok, Varmaelen (1995). Often, these results are explained by 

the empirically supported signalling hypothesis (Brav et. al (2003)), which supports the 

idea that firms conduct repurchases when they consider their shares to be undervalued. 

Similarly, the positive short-term and long-term returns experienced by firms after 

repurchase announcements are often interpreted as managers exhibiting good timing 

abilities. 

However, as mentioned in the paper’s introduction, only limited academic literature 

analyse firms’ abilities to time share repurchases as investments in their own shares. In 

this regard, recent literature is mixed about firms’ timing abilities. On the one hand, 

Dittmar and Field (2014) compare the actual average price paid monthly in repurchases 

with the average market price for the same stock over various horizons, and find that 

firms repurchase shares at significantly lower prices the average market prices. Hence, 

their findings indicate positive timing ability among US firms. However, from an 

investor perspective, results presented in Dittmar and Field (2014) are arguably not of 

much relevance since share repurchases are not weighed by their actual dollar amounts. 

In other words, the analysis focuses on firms’ timing abilities irrespective of the 

aggregate economic impact on terminal investor wealth. 

On the other hand, serving as evidence against timing firms’ timing abilities, Bonaimé, 

Hankins, Jordan (2016) show that repurchase activity is correlated with high stock 

prices among US firms. Furthermore, the authors show that actual repurchase 

investments underperform hypothetical investments that mechanically smooth 

repurchase dollars through time by approximately 2 percentage points on average on an 
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annualized basis. As such, the analysis takes actual dollar amounts into account, and 

analyses the aggregate economic impact from repurchases. In our view, Bonaimé, 

Hankins, Jordan (2016) is the most sophisticated, detailed, and realistic paper on share 

repurchases from an investor perspective as of writing this thesis. Furthermore, 

Jacobsen, Frandsen and Quist (2015), the authors of this paper, have previously reached 

similar results for the US consumer discretionary sector, showing that the sample group 

were statistically significantly unsuccessful in timing repurchases. 

As a supporting argument, Zhuang (2015) finds that firms with poor market-timing 

opportunities and high Free Cash Flows are more than 12 times as likely to repurchase 

shares as firms with good timing opportunities and low Free Cash Flows. Moreover, 

although not directly linked to timing ability, Skinner (2007) shows that the overall 

level of repurchases is fundamentally determined by earnings, which intuitively 

undermines the timing factor. Following the same intuition, Dittmar and Dittmar (2008) 

document that trends in financing decisions, including an increase in repurchases, 

results from growth in GDP. Additionally, Cheng et al (2015) shows that when CEO 

bonuses are directly tied to Earnings Per Share, firms are more likely to conduct 

repurchases. In fact, a variety of academic literature suggests that reasons unrelated to 

undervaluation affect firms decision to repurchase shares (Samir and Abdurrahman 

(2015), Grullon and Michaely (2002), Jagnnathan and Stephens (2003), Brav et. al 

(2006), Chen and Lu (2015), Cesari et. al (2012), Delisle et. al (2014), Gaspar et. al 

(2012), Peyer and Vermaelen (2008). Logically, it undermines the importance of timing 

ability when academic literature suggests that repurchase activity is driven by factors 

unrelated to managements’ perceived undervaluation of their firms’ securities. 

In this paper, we focus and contribute exclusively to literature relating to firms’ timing 

abilities. This will be explained more in depth in our delimitations within the paper’s 

section on method. This concludes our literature review. To summarise, we have 

commented on branches of literature relating to the widely covered abnormal returns 

after repurchase announcements, and the relatively uncovered area of repurchase timing 

abilities. Lastly, we have presented a number of papers that mention reasons behind 

repurchase decisions that are unrelated to undervaluation. In the following section, we 

present the paper’s method.  
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Method 

In this part, we explain how we obtained, adjusted, and made calculations upon data. 

We comment on the validity of our data sources, underlying assumptions, and 

underlying model design. Firstly we start out by explaining and discussing the core data 

inputs used in the paper’s analyses. Secondly, we explain how we built an extensive 

timing model that can handle our core data inputs, and correspondingly produce output 

that measures firms’ timing abilities. Thirdly, we elaborate on the paper’s statistical 

foundation. In this section, we explain how we adjust the output generated from our 

timing model to create comparable results, and to adjust for biases in similar fashion to 

what has been done in other papers (Bonaimé, Hankins, Jordan (2016), Chan et. al 

(2006)). Fourthly, we explain how we built a statistical framework that can handle the 

adjusted outputs from our timing model, which correspondingly tests whether the 

results generated in this paper are statistically significant. Last, upon having clearly 

elaborated on the data inputs, calculations, models, and adjustments made in this paper, 

we present the paper’s delimitations. 

Data 

In this section, we first explain how we formed our sample group of firms. Secondly, 

we explain how we select, gather, control, and adjust data that serves as input in our 

timing model framework. Essentially, we have three types of inputs for out timing 

model: 1) share repurchase amounts, 2) firm-specific quarter-end dates, 3) total returns 

from each quarter-date to January 2016. Each of these will be explained within the 

following sections. 

Defining our sample group 

In creating our sample group of firms, we start out with all US and EU based 

constituents of The Global Industry Classification Standard (GICS) as of 1 January 

2016, leading to an unadjusted sample of 16,455 firms. This approach has both 

advantages and disadvantages. On the one hand, using current GICS constituents 

ensures that our sample group represents a large and broad group of companies that is 

highly relevant to investors today. On the other hand, our approach leads to a 

survivorship bias. As will be explained in-depth later in this section on method, we 

address and undermine the effects of this bias in multiple ways through adjustments and 
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model design, and ultimately find that it appears to have limited and manageable impact 

on our analyses. We did consider using historical GICS constituent lists for different 

time periods, but eventually decided against it because the amount of data needed would 

be very difficult to manage in our timing model (which runs in 16 different Excel files 

as it stands). 

Our full sample period lasts 16 years, all measured in quarters from and including Q1 

2000 to and including Q4 2015. Other studies, such as Bonaimé, Hankins, Jordan 

(2016), opt for using as long a time horizon as possible, and begin their main analysis in 

1984. Our time horizon deviates for several reasons: Firstly, we noticed a severe decline 

in overall data quality in periods prior to Q1 2000. Secondly, since we consider share 

repurchases in the US as well as a variety of European countries, we expose ourselves to 

a more substantial bias from legal issues when increasing the time horizon. Whereas 

European countries have different legislations regarding share repurchases in place, the 

process has become more streamlined in the 2000s due to EU Directives
1
. Thirdly, we 

do not consider periods prior to 2000 to be of much relevance to investors today. 

Following this logic, one could argue that starting the analysis in Q1 2000 is too early. 

However, due to the impact of macroeconomic conditions on timing of share 

repurchases, as demonstrated by Dittmar and Dittmar (2008), we want to capture the 

period leading up to the financial crisis. In sum, it is our opinion that our choice of 

sample group and sample period ultimately allows us to conduct highly relevant 

analysis with manageable biases. 

Measuring share repurchases and defining our sample period 

Following the approach of Bonaimé, Hankins, Jordan (2016), we calculate the amount 

spent on repurchases as the Compustat quarterly purchase of common and preferred 

stock from the cash flow statement minus any decrease in reported balance sheet 

preferred stock. If purchase of common and preferred stock is not available, we instead 

use purchase of treasury stock. The two items are mutually exclusive and seem to 

measure the same cash flow item in Compustat quarterly. Both cash flow variables are 

adjusted for the fact that they are cumulative. To simplify, we assume that share 

repurchases occur at the end of the fiscal quarter in which the cash flow is registered. 

                                                 
1 European Union’s Market Abuse Directive 2003/6/EC is the most important directive in this regard, but 

going into specifics is not relevant to this paper. 
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Given the size of our sample, we argue that the effects stemming from this 

simplification are negligible.  

Some papers use Thomson Reuters’s SDC Platinum to obtain exact announcement dates 

of share repurchases, but this is mostly in relation to event studies. Furthermore, it 

remains unclear to us if the SDC Platinum database contains precise historical 

information for firms based in all European countries, since it is almost exclusively 

applied in analyses relating to US based firms. Since no universities in Denmark have 

access to the database, and because other authors such as Bonaimé, Hankins, Jordan 

(2015), Skinner (2007), and Fama and French (2000) have previously used cash flows 

from Compustat to conduct similar studies, we conclude that such a level of detail 

regarding repurchases is unnecessary for this paper. Furthermore, we analyse and 

compare the data from Compustat to the data quality of share repurchases from several 

other databases, namely Bloomberg Terminals and Thomas Reuters Datastream. From 

our investigations, it appears that Compustat has the most complete and accurate dataset 

by a large margin. 

Measuring returns  

We measure firm specific returns using the Total Return Analysis (TRA) functionality 

of Bloomberg Terminals. For each quarter-end until January 2016, we calculate total 

returns in local currency (including reinvested dividends) from holding a specific stock. 

Since we assume all share repurchases to occur at firms’ fiscal quarter-ends, we always 

know the actual total dollar return of each repurchased amount if held to the end of the 

sample period. For instance, if a given company’s stock has a total return of 50% from 

Q4 2004 to end of period, and if this specific company bought back an amount of 200 in 

Q4 2004, we can calculate the actual end of period position from the repurchased 

amount as (200) * (1+50%). Hence, this is the actual final position which the firm will 

end up with, assuming its share repurchase is a buy-and-hold investment. As will be 

explained more in depth later, the idea is to then compare this final amount to 

alternative hypothetical final amounts that could have been obtained through alternative 

hypothetical repurchase strategies.  

To our knowledge, no other papers have used Bloomberg’s’ TRA functionality to 

calculate returns for timing studies. We argue that relying on total returns rather than 
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share prices is ideal when performing a study of this nature, as Bloomberg provides a 

fully reliable total return that takes reinvested dividends into account. As will be 

explained later in the methodology section, our model framework can locally calculate 

returns between separate total returns when the end-date is held constant. 

Adjusting our model inputs 

Following the approach of Skinner (2007), and Fama and French (2000), we exclude 

financial and utility firms from the total sample. Furthermore, we run basic quantitative 

screenings on the data from Compustat and remove extreme / nonsensical data. 

Furthermore, for some fiscal quarter ends, Bloomberg Terminals are not able to 

calculate a total return. In these cases, we extrapolate the total return by calculating a 

simple arithmetic mean from the total returns in the two surrounding periods. It implies 

that if a security increases by a certain percentage from period 0 to period 2, then it will 

have made approximately half of the total gain in period 1. We argue that this is a 

reasonable approximation given large size of our sample
2
 

Brief note on data references 

We present a number of tables, graphs, and other illustrations throughout the paper. We 

refer to these as “items”. We distinguish between three types of items: 

1. Fictive items: In the paper, it will be made clear if an item is entirely illustrative and 

based on fictive numbers. If this is the case, the item will not be numerated, and a 

source will not be stated. 

2. Items brought in from printed appendices: In selective cases, specific parts of items 

that are otherwise found in the printed appendices are presented in the paper to ease 

the reader’s understanding. It will be clearly stated in the paper where specific items 

can be found in the appendices. If this is the case, the items will not be numerated, 

and a source will not be stated. 

3. Items that cannot be found in the printed appendices: When the paper presents items 

that cannot be found in the printed appendices, the items will be numerated 

accordingly (item 1, item 2 etc.), and a source will be stated. In most cases “Own 

calculations” will be listed as the source, because model outputs have served as 

                                                 
2 Technically, it would be more precise to back out the implied Compounded Annual Growth Rate 

between the two surrounding total returns, and to then back out an implied total return. The difference is 

negligible. 
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inputs to the calculations. We refer the reader to this section on Data for an 

overview of the initial inputs.  

Timing model framework 

Having presented and explained our data inputs, we now move on to our model design. 

In the following sections, we gradually present the variables and calculations embedded 

in our model framework. To ease the understanding of the different steps, we will 

graphically and numerically develop an illustration of the model, and gradually make 

the illustration more complex by adding on one step at a time. 

Introduction to the timing model 

Due to the size of our sample group and the magnitude of our calculations, we are 

forced to split our sample group between different Excel models (we use 16, with each 

one representing firms in an EU or US sector). Again, we reiterate that all sample firms 

are analysed independently, and that this initial sector classification has no impact on 

the output generated. Over the course of a month, we thoroughly build, improve, and 

test an Excel model that encompasses all the calculations and assumptions as will be 

presented in the coming sub-sections. The Excel model can be found in Appendix 2.1. 

We have tested the model for all possible scenarios. During the testing phase, we 

duplicated our calculations using various mathematically equivalent techniques, and 

conclude that the model is precise and robust. 

Essentially, the model has two main purposes: Firstly, for each firm, the model 

calculates actual dollar returns on amounts repurchased, given a later specified set of 

assumption, and under a certain set of conditions. As the model varies its conditions, 

numerous sets of dollar returns are calculated. Secondly, for each set of firm specific 

actual dollar returns, the model calculates alternative dollar returns based on identical 

amounts repurchased, but using different repurchase strategies. Thus, the model has two 

outputs: A set of dollar returns for each firm, and a set of alternative dollar returns for 

each set of actual dollar returns. Later, we run statistical analyses to see if our 

alternative dollar returns outperform the actual dollar returns achieved by each firm. 
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Illustrating the timing model 

Consider the following illustration of the timing model in its simplest form, showing the 

previously described full sample period. In this example, we show how actual dollar 

returns on repurchases are calculated. T0 denotes beginning of period (BoP, 2000 Q1), 

and T1 denotes end of period (EoP, 2015 Q4). We consider the fictive case of sample 

Company XYZ. Company XYZ’s actual repurchased amounts are illustrated on the 

timeline below: 

  

 

 

To calculate dollar returns on Company XYZ’s actual returns, we multiply each 

repurchased amount by 1 + the corresponding total return to EoP. The calculation is 

illustrated below:  

 

Repurchased Amounts:

Q2 2002 100

Q4 2004 200

Q4 2007 300

Q1 2010 400

Q4 2012 200

Q2 2015 300

T0 100 200 300 400 200 300 T1

Repurchases used in model Q2 2002 Q4 2004 Q4 2007 Q1 2010 Q4 2012 Q2 2015

100 200 300 400 200 300

Total Sample Period

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Total Returns to EoP

Q2 2002 60%

Q4 2004 50%

Q4 2007 30%

Q1 2010 100%

Q4 2012 70%

Q2 2015 30%
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As such, we calculate the final position at T1 for each of the repurchased amounts. For 

instance, the final position in Q2 2002 is calculated as 100 * (1+60%), where 100 is the 

amount invested in Q2 2002, and 60% is the total return to EoP from Q2 2002. Upon 

summing the final positions from all actual repurchases, we end up with our “Total final 

position”. This is the terminal value of the repurchases at EoP. For illustrative purposes, 

we calculate “Total Cash on Cash return” as the percentage difference between “Total 

final position” and “Investment”, where investment is the sum of all repurchased 

amounts. We stress that actual dollar returns are always calculated as shown above 

throughout the timing model. In the following section, we explain and show how we 

design and create the alternative dollar returns as mentioned earlier. 

Calculating smoothed returns 

Inspired by the approach of Bonaimé, Hankins and Jordan (2016), we design and model 

various “smoothing” strategies for share repurchases, which is a way of creating 

alternative dollar returns. When a firm repurchases shares during a fiscal quarter within 

the sample period, the repurchased amount is divided into N equally sized amounts, 

which are then invested at the current and N - 1 following quarter end-dates. We test for 

the impact of such smoothing using values of N corresponding to 1, 2, 3, 4, and 5 years. 

Furthermore, we smooth for one value of N always corresponding to the maximum 

number of periods left. For instance, recalling the example of Company XYZ, and 

assuming a smoothing strategy of 1 year (N=4): If Company XYZ repurchases shares 

for 200 in Q4 2004, the smoothed strategy would invest an identical amount of 50 in Q4 

2004, Q1 2005, Q2 2005, and Q3 2005. If N exceeds the number of remaining quarters 

within the sample period, N is capped at its maximum amount, which in this case would 

T0 60% 50% 30% 100% 70% 30% T1

Repurchases used in model Q2 2002 Q4 2004 Q4 2007 Q1 2010 Q4 2012 Q2 2015

100 200 300 400 200 300

Final Positions 160 300 390 800 340 390

Total final position 2380

Investment 1500

Total Cash on Cash return 58.67%

Total Sample Period

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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be 45 periods (Q4 2015 – Q4 2004). In other words, we smooth repurchases as much as 

we can under the specified restrictions. This procedure is carried out for each fiscal 

quarter within the sample period where the firm conducts a share repurchase. 

The idea behind calculating smoothed dollar returns is to obtain alternative sets of 

hypothetical dollar returns (which we denote smoothed dollar returns) that can be 

compared to actual dollar returns. For instance, in the example presented above with 

Company XYZ, the actual dollar return on the repurchase of 200 in Q4 2004 would be 

calculated based on an investment of 200 in Q4 2004. Simply put, we know that 

Company XYZ has 200 of investable cash on its balance sheet to be invested in Q4 

2014, and consequently, investing identical amounts of 50 in Q4 2004, Q1 2005, Q2 

2005 and Q3 2005 should be possible from a financial standpoint. Since smoothed 

strategies always invest forward in time, smoothed strategies represent naïve but 

implementable repurchase strategies. The intuition is then that the relation between a 

company’s actual dollar returns and various smoothed dollar returns can be used to 

measure its timing ability. In the following paragraphs, we further exemplify how 

smoothed returns are calculated.  

Consider again the illustrative example of Company XYZ, assuming N=4 (1 year). Note 

that for the amount repurchased in Q2 2015, N is capped at 3 which reflect the number 

of remaining periods. As a result, the repurchased amount is smoothed over 3 periods 

rather than 4. 

 

 

Quarter Actual N Smoothed Remaning periods

Q2 2002 100 / 4 = 25 54

Q4 2004 200 / 4 = 50 45

Q4 2007 300 / 4 = 75 33

Q1 2010 400 / 4 = 100 21

Q4 2012 200 / 4 = 50 13

Q2 2015 300 / 3 = 100 3

Note that the Total Returns to EoP in Q2 2002, Q4 2007, Q1 2010, Q4 2012, and Q2 2015 are identical to those seen in a previous table

Q2 2002 60% Q4 2004 50% Q4 2007 30% Q1 2010 100% Q4 2012 70% Q2 2015 30%

Q3 2002 65% Q1 2005 55% Q1 2008 25% Q2 2010 80% Q1 2013 60% Q3 2015 20%

Q4 2002 55% Q2 2005 50% Q2 2008 130% Q3 2010 75% Q2 2013 65% Q4 2015 15%

Q1 2003 50% Q3 2005 45% Q3 2008 125% Q4 2010 78% Q3 2013 40% n..a n.a.

Repurchase 1

Total Returns to EoP

Repurchase 2 Repurchase 3 Repurchase 4 Repurchase 5 Repurchase 6
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In the example above, note how the black boxes at “Q4 2004” exemplify how the 

repurchased amount of 200, as mentioned above, is divided into N=4 equal parts and 

invested at the current and N-1 = 4-1 = 3 following quarters. Thus, the final position for 

these smoothed repurchases relating to Q4 2004 is the sum of N=4 smoothed dollar 

returns, namely 75 + 77.5 + 75 + 72.5 = 300. This smoothing procedure is carried out 

for each of the actual repurchased amounts. To reiterate, note again that the last 

repurchase in Q2 2015 is only divided over 3 periods because N is capped at the number 

of remaining periods. Ultimately, all final positions are summed to a “Total final 

position”. This is the terminal value of all smoothed repurchases at EoP. Note that this 

amount, 2336, is lower than the total final return calculated based on actual repurchases 

in the previous illustration, which was 2380. Hence, in this case, the Company XYZ 

was better off from conducting its actual repurchases rather than following the 

smoothed strategy. We elaborate more on how we perform calculations on the relation 

between actual dollar returns and smoothed dollar returns later. 

It should be noted that although the same dollar amounts are invested in both actual and 

smoothed repurchases, the smoothed strategy is “actively invested” for a shorter amount 

of time when assuming repurchases as buy-and-hold investments. For instance, when 

the first smoothed repurchase of 50 occurs in Q4 2004, we assume that the firm holds 

150 of investable cash on its balance sheet until Q1 2005, 100 until Q2 2005, and 50 

until Q3 2005 etc. In our model, we assume 0% return on the investable cash positions. 

We could model investable cash positions to be invested in T-bills, which would 

      Remaining periods: 45                Remaining periods: 3

      Initial N = 4                Initial N = 4

      Capped N = 4                Capped N = 3

      200 / 4 = 50                300 / 3 = 100

T0 25  25  25  25 50  50  50  50      75 75 75 75 100 100 100 100 50  50  50  50 100 100 100 T1

Smoothed amount used Q2 2002 Q4 2004 Q4 2007 Q1 2010 Q4 2012 Q2 2015

25 50 75 100 50 100

First smoothed gain 40 * (1+50%) = 75 97.5 200 85 130

Second smoothed gain 41.25 * (1+55%) = 77.5 93.75 180 80 120

Third smoothed gain 38.75 * (1+50%) = 75 172.5 175 82.5 115

Fourth smoothed gain 37.5 * (1+45%) = 72.5 168.75 178 0 0

Final position (total) 157.5 300 532.5 733 247.5 365

Total final position 2,336

Investment 1,500

Total Cash on Cash Return 56%

Total Sample Period

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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represent investments in risk-free, short-term securities. We decide against this 

approach for two main reasons. Firstly, as will be explained and illustrated in the 

following sub-section, we find a way to partly circumvent the issue of investable cash 

positions by introducing holding lengths into the timing model. As will be seen, this 

ensures that actual and smoothed investments are actively invested for identical time 

periods in most cases. 

Secondly, we do not reckon that modelling a risk-free return to investable cash positions 

will add value to the conclusions of this paper. In short, our main objective is not to 

design optimal smoothing strategies, but rather to compare timing ability among 

different categories of firms. The rationale behind not modelling returns on investable 

cash positions is the same as why we do not model any costs related to repurchases, 

namely that such implementations affect all firms in our sample in the same way. Thus, 

while one could argue that including a risk-free return on cash positions could make our 

smoothed strategies more realistic, we stress that our model framework is heavy and 

difficult to manage as it stands, and that modelling complications irrelevant to 

answering our research question should be avoided. Furthermore, observe the table 

below showing average quarterly returns on 3-month T-bills for our sample period. 

Given that firms in our sample group have generally experienced high growth rates 

within our sample period, the effect of calculating returns on investable cash positions 

would arguably be negligible due to prevailing low interest rates. 

 

 

Year Average Quarterly 3m T-bill rate Year Average Quarterly 3m T-bill rate

2000 1.41% 2008 0.39%
2001 0.91% 2009 0.03%
2002 0.41% 2010 0.03%
2003 0.26% 2011 0.01%
2004 0.31% 2012 0.01%
2005 0.74% 2013 0.02%
2006 1.15% 2014 0.01%
2007 1.14% 2015 0.05%
Source: Damodaran, Own CalculationsItem 1: Average quarterly returns on 3-month T-bills 

Source: Damodaran, own calculations 
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This concludes our explanation of smoothed repurchases. In the following section, we 

introduce the concept of holdings periods, and illustrate how the variable affects our 

results. 

Specifying holding returns 

In most academic literature, repurchasing shares is typically considered to be a buy and 

hold strategy. However, since investment horizons vary among investors, we expand on 

current literature by considering returns on share repurchases when changing the 

holding length. As will be shown in this paper’s analyses, this additional time variable 

drastically alters the results produced by the timing model. Before moving into the 

technicalities and implications of specifying a holding length, it is necessary for the 

reader to understand how returns are calculated between specific points in time. Upon 

having explained this procedure, we will provide more details on calculating holding 

length returns, and then show the implications of this implementation on the ongoing 

example of Company XYZ. 

Although our total returns from Bloomberg Terminals measure returns from quarter-

ends to January 2016, we can calculate implied returns between all fiscal quarter end-

dates based on the relation between two total returns. This insight is crucial to the 

timing model of this paper, seeing as we want to vary the holding length of repurchased 

amounts when conducting our tests. If two total returns are known, and both total 

returns are calculated using different starting dates but the same end-date, the return 

between the two start-dates can be calculated as follows: 

𝐼𝑚𝑝𝑙𝑖𝑒𝑑 𝑅𝑒𝑡𝑢𝑟𝑛 =  
(1 + 𝐹𝑖𝑟𝑠𝑡_𝐷𝑎𝑡𝑒_𝑇𝑜𝑡𝑎𝑙_𝑅𝑒𝑡𝑢𝑟𝑛)

(1 + 𝑆𝑒𝑐𝑜𝑛𝑑_𝐷𝑎𝑡𝑒_𝑇𝑜𝑡𝑎𝑙_𝑅𝑒𝑡𝑢𝑟𝑛)
− 1 

The intuition is best illustrated through a brief example: We define a hypothetical time 

period from t0 to t2 that includes t1. Imagine a stock with a market price of 10 in period 

0. We know that the total return between period 0 and period 2 is 10%, and the total 

return between period 1 and period 2 is 20%. Thus, we know that the stock must be 

worth (10 * 1.10) = 11 in period 2. We also know that the stock must increase by 20% 

from period 1 to period 2. Therefore, the stock’s value must have decreased to ~9.167 in 

period 1, since 9.167*(20% + 1) = 11. Thus, this implies a negative return of 9.167 / 10 

– 1 = ~8.33% between period 0 and 1, which is equivalent to a negative return of 
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(1+10%) / (1+20%) - 1 = ~8.33%. The procedure is similarly shown in the table below. 

This is a very useful result, as it allows for returns to be calculated between any time 

periods. 

 

Upon understanding how returns between two periods are calculated, we now present 

technicalities relating to holding lengths. We define H as the length of the holding 

length measured in years from the date a share repurchase is made. Each quarterly 

amount of repurchases is held for the specified holding length H. For instance, if H = 3 

years, each repurchased amount is treated as if it was held for three years, and then sold 

off at the current market price. We test for the impact of using holding lengths (H) 

corresponding to 1, 3, 5, 10, and 16 years. To exemplify, recall that in Q4 2004, 

Company XYZ from our previous example repurchased shares for 200. Assuming a 

holding length of H=5 years, the actual dollar return on the repurchase made in Q4 2004 

would depend on the total return generated by the stock between Q4 2004 and Q4 2009. 

Before presenting the full example of Company XYZ given a specified holding length, 

we need to address one further complication. Consider what happens if Company XYZ 

conducts a repurchase, but that the holding length exceeds the remaining length of the 

total sample period. In this case, we intuitively want Company XYZ to hold on to the 

investment for as long as possible, given our data limitations. While our total sample 

period ends at Q4 2015, which is not the exact same point in time for all companies in 

our sample, we have data on returns until January 2016 for our entire sample. 

Consequently, if the holding length extends beyond the length of the total sample 

period, total return for the repurchased amount is calculated until January 2016. We 

argue that this is the best approximation we can do given the circumstances. Hence, the 

implication of using holding length longer than the remaining sample period is that the 

Known variables: Return from t1 to t2: 20%

Return from t0 to t2: 10% . Hence, 10 * (1+ 10% ) = 11  in t2

Calculations t0 t1 t2

I: Stock price (observed + derived) 10 ??? 11

II: Returns (observed) ??? 20%

III: Stock price (observed + derived) 10 9.17 11

IIIV: Returns (derived) -8.33% 20%

In one formula: (1+ 10%)  / (1+ 20% ) - 1 = -8.33%  from t0 to t1
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total dollar return for the repurchased amount is calculated using a holding length to 

January 2016. 

Now, consider the full example of Company XYZ when applying a holding length of 5 

years for actual returns. The concave lines in the illustration below show the holding 

length of each repurchased amount. Note that the amounts repurchased in Q4 2012 and 

Q2 2015 (red and light blue lines) are held beyond EoP. Therefore, their holding lengths 

are measured till Q4 2015, and then from Q4 2015 to January 2016. In Q4 2015, the two 

positions have increased to 296 and 339 respectively, leading to a total terminal value of 

635 (as seen in the black box in illustration). From Q4 2015 to January 2016, this 

position gains 15%, leading to a dollar gain of 95.25 (again, see black box to the right in 

illustration). 

  

 

 

To reiterate, the only difference is that the final position from each repurchase is 

calculated as if it was held for H years, which is this case is H=5 years. For instance, the 

Implied Return =  (1+Start_date_return)/(1+End_date_return)-1 

Example: (1+60%) / (1+50%) - 1 = 7%

Total Total Implied Total Total Implied

Start Return End Return Return Start Return End Return Return

Q2 2002 60% Q2 2007 50% 7% Q4 2004 50% Q4 2009 95% -23%

Total Total Implied Total Total Implied

Start Return End Return Return Start Return End Return Return

Q4 2007 30% Q4 2012 60% -19% Q1 2010 100% Q1 2015 30% 54%

Total Total Implied Total Total Implied

Start Return End Return Return Start Return End Return Return

Q4 2012 70% EoP 15% 48% Q2 2015 30% EoP 15% 13%

15%

T0 7% -23% -19% 54% 48% 13% T1

January 2016

Repurchases used in model Q2 2002 Q4 2004 Q4 2007 Q1 2010 Q4 2012 Q2 2015 EoP

100 200 300 400 200 300 635 =(296+339)

Final positions 107 154 243 616 296 339 95.25 =(635)  *   15%

Total final position 1850

Investment 1500

Total Cash on Cash return 23%

Total Sample Period

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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repurchased amount of 200 in Q4 2004 is held to Q4 2009. As seen in the table above 

the illustration, this corresponds to an implied return of -23%. Hence the final positon is 

154. As seen above, each final position, plus the gain of 95.25 from holding the 

repurchases made in Q4 2012 and Q2 2015 to January 2016 is summed to a total final 

position. Thus, the calculation is highly similar to what we presented earlier before the 

introduction of a holding length. 

The smoothed dollar return is calculated in a similar fashion, holding each smoothed 

amount for a holding length of H=5 years from the point of the repurchase. Thus, for 

Company XYZ, given a smoothing period of N=4 (1 year), the return on the 50
3
 

invested in Q4 2004 would depend on the return between Q4 2004 and Q4 2009, the 

return on 50 invested in Q1 2005 would depend on the return between Q1 2005 and Q1 

2010 and so on. Note how the introduction of a holding length resolves the previously 

mentioned issue that smoothed repurchased amounts are “actively invested” for a 

shorter period than actual repurchased amounts when assuming a buy-and-hold strategy 

for repurchases. As long as the holding length for the actual or smoothed repurchases 

does not exceed the number of remaining periods from the point of investment, actively 

invested capital is the same for both strategies.  

Returning to our example of Company XYZ below, note that all smoothed repurchases 

in the two last tables (red and light blue) are held to EoP because the holding length 

exceeds the total sample length. Note also that, as we saw in a previous example, the 

repurchased amount in Q2 2015 is only divided and split over 3 periods because N is 

capped by the number of remaining periods. This can also be seen in the numbers below 

the light blue lines in the illustration, which shows the number of smoothed periods.  

 

                                                 
3 200 / N = 200 / 4 = 50 
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Note that the final positions are calculated in exactly the same way as before, but that 

each of the smoothed repurchases are now held for H=5 years. For instance, if we focus 

on the second repurchase beginning in Q4 2004, we can consider the green numbers in 

the illustration and the green implied returns from the table above. The first smoothed 

gain is thus calculated as 50 * (1 - 23%), where -23% is the implied return between Q4 

2004 and Q4 2009. As seen above, each final position, plus the gain of 90 from holding 

the smoothed repurchases made from Q4 2012 to Q4 2015 and Q2 2015 to Q4 2015 to 

January 2016 is summed to a total final position. Thus, the calculation is highly similar 

to what we presented earlier before the introduction of a holding length.  

Note that the Total Returns to EoP in Q2 2002, Q4 2007, Q1 2010, Q4 2012, 

and Q2 2015 are identical to those seen in a previous table

Total Total Implied Total Total Implied

Start Return End Return Return Start Return End Return Return

Q2 2002 60% Q2 2007 50% 7% Q4 2004 50% Q4 2009 95% -23%

Q3 2002 65% Q3 2007 45% 14% Q1 2005 55% Q1 2010 100% -23%

Q4 2002 50% Q4 2007 30% 15% Q2 2005 50% Q2 2010 80% -17%

Q1 2003 55% Q1 2008 25% 24% Q3 2005 45% Q3 2010 75% -17%

Total Total Implied Total Total Implied

Start Return End Return Return Start Return End Return Return

Q4 2007 30% Q4 2012 70% -24% Q1 2010 100% Q1 2015 30% 54%

Q1 2008 25% Q1 2013 60% -22% Q2 2010 80% Q2 2015 25% 44%

Q2 2008 130% Q2 2013 65% 39% Q3 2010 75% Q3 2015 20% 46%

Q3 2008 125% Q3 2013 40% 61% Q4 2010 78% Q4 2015 15% 55%

Total Total Implied Total Total Implied

Start Return End Return Return Start Return End Return Return

Q4 2012 70% EoP 15% 48% Q2 2015 30% EoP 15% 13%

Q1 2013 60% EoP 15% 39% Q3 2015 20% EoP 15% 4%

Q2 2013 65% EoP 15% 43% Q4 2015 15% EoP 15% 0%

Q3 2013 60% EoP 15% 39% n.a. n.a. n.a. n.a. n.a.

Note that Total Return from EoP is the total return from Q4 2015 to January 2016

1

T0 1  2  3  4 1  2  3  4 1   2  3   4   1   2   3  4 1    2   3   4 1 2 3 T1

January 2016

Repurchases used in model Q2 2002 25 Q4 2004 50 Q4 2007 75 Q1 2010 100 Q4 2012 50 Q2 2015 100 EoP 602

Q3 2002 25 Q1 2005 50 Q1 2008 75 Q2 2010 100 Q1 2013 50 Q3 2015 100 = 285 + 317

Q4 2002 25 Q2 2005 50 Q2 2008 75 Q3 2010 100 Q2 2013 50 Q4 2015 100

Q1 2003 25 Q3 2005 50 Q3 2008 75 Q4 2010 100 Q3 2013 50 602 *

(1 + 15%) =

First smoothed gain 26.67 38 57 154 74 113 90

Second smoothed gain 28.45 39 59 144 70 104

Third smoothed gain 28.85 42 105 146 72 100

Fourth smoothed gain 31 41 121 155 70

Final position (total) 115 160 341 598 285 317 90

Total Final Position 1907

Investment 1500

Total Cash on Cash return 27%

Total Sample Period

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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In this regard, note that the total final position obtained through the smoothed 

repurchases of 1907 is higher than that of 1850 obtained through the actual repurchases 

given the same holding length of H=5 years. Recall that before introducing a holding 

length, Company XYZ’s actual repurchases led to a higher terminal value than what 

was obtained through the smoothed repurchases. This exemplifies how changing the 

holding horizon can have substantial effects on the outcome of the analysis. Before 

elaborating further on this point, we finalise our illustrative example of our model 

framework by introducing one last variable. 

Introducing sub-periods 

We now introduce the concept of sub-periods, which imposes the restriction that only 

share repurchases occurring between on or between two specified fiscal quarters are 

included in the analysis. These sub-periods have been created and chosen by the authors 

in an attempt to capture the timing ability of our sample group within different 

macroeconomic environments. As shown by Dittmar and Dittmar (2008), share 

repurchase activity is highly dependent on macroeconomic trends. Consequently, it is 

interesting to consider the effect on our results when varying this time variable to cover 

a range of different macroeconomic environments: 

 Sub-period 1, from and including Q1 2000 to and including Q2 2007 (Pre-

financial crisis) 

 Sub-period 2, from and including Q2 2007 to Q2 2009 (Financial crisis) 

 Sub-period 3, from and including Q2 2009 to Q4 2015 (Post financial crisis) 

This idea is shown in the following illustration, which will gradually become more 

complex as we add aspects to the timing model. Consider again our example with 

Company XYZ. The total sample period remains from Q1 2000 to Q4 2015, but we now 

add a sub-sample period from Q1 2003 to Q2 2013, denoted as t0 to t1. As seen in the 

illustration below, repurchased amounts in quarters outside the sub-sample period are 

omitted from the model’s calculations. 
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We calculate returns on actual repurchases exactly as we did before, but given that some 

of the repurchased amounts are now omitted, we now perform fewer calculations. This 

can be seen below.  

 

Naturally, the invested amount is now lower than before since some repurchased 

amounts are omitted. In this case, the total final position is lower as well, but we can 

easily think of a scenario where the total final position would increase due to the 

introduction of a shorter sub-sample period. For instance, if Company XYZ had 

experienced negative returns from Q2 2013 to Q4 2015, this sub-sample period would 

have increased Company XYZ’s total final position. Now, upon understanding how 

sub-sample periods affect actual repurchases, we move on to explain how sub-sample 

periods affect smoothed repurchases.  

Repurchased Amounts:

Q2 2002 100

Q4 2004 200

Q4 2007 300

Q1 2010 400

Q4 2012 200

Q2 2015 300

Note: Only repurchases occuring within the Sub-sample period are included in the model

T0 100 t0 200 300 400 200 t1 300 T1

Repurchases used in model Q2 2002 Q4 2004 Q4 2007 Q1 2010 Q4 2012 Q2 2015

0 200 300 400 200 0

Sub-sample period

Total Sample Period

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

T0 t0 50% 30% 100% 70% t1 T1

Repurchases used in model Q4 2004 Q4 2007 Q1 2010 Q4 2012

200 300 400 200

Final positions 300 390 800 340

Total final position 1830

Investment 1100

Total Cash on Cash return 66.36%

Sub-sample period

Total Sample Period

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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Sub-period effects on smoothing strategies 

Recall from the subsection on smoothed returns that if N exceeds the number of 

remaining periods, N is capped at its maximum amount. When we implement a sub-

sample period, the number of remaining periods is counted until the end of the sub-

sample period rather than the full-sample period. Consider again our example with 

Company XYZ, assuming N=4 (1 year) and a sub-sample period from Q1 2003 to Q2 

2013. Before introducing a sub-sample period, the repurchased amount of 200 in Q4 

2012 was divided into sums of 50 and split over the 4 following periods. Now, the 

amount is divided by 3, the number of remaining periods conditional on the sub-sample, 

and split over the following three periods. The full smoothed example conditional on 

the sub-period is illustrated below: 

 

 

 

Note that the total final position of 1897 from smoothed repurchases is higher than that 

of 1830 from actual repurchases. Recall when we first introduced the timing model, and 

Q4 2004 50% Q4 2007 30% Q1 2010 100% Q4 2012 70%

Q1 2005 55% Q1 2008 25% Q2 2010 80% Q1 2013 60%

Q2 2005 50% Q2 2008 130% Q3 2010 75% Q2 2013 65%

Q3 2005 45% Q3 2008 125% Q4 2010 78% Q3 2013 40%

Total Returns to EoP

Repurchase 1 Repurchase 2 Repurchase 3 Repurchase 4

T0 t0 50  50  50  50      75 75 75 75 100 100 100 100 67 67 67 t1 T1

Repurchases used in model Q4 2004 Q4 2007 Q1 2010 Q4 2012

50 75 100 67

First smoothed gain 75 97.5 200 113.9

Second smoothed gain 77.5 93.75 180 107.2

Third smoothed gain 75 172.5 175 110.55

Fourth smoothed gain 72.5 168.75 178 0

Final position (total) 300 532.5 733 331.65

Total final position 1897

Investment 1100

Total Cash on Cash return 72%

Total Sample Period

Sub-sample period

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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conducted the calculations for the entire sample period absent of a specified holding 

length. In that case, Company XYZ obtained a higher terminal value from conducting 

its actual repurchases than it would have from conducting smoothed repurchases. This 

exemplifies how varying the sub-sample period can affect the results produced by the 

analysis. In the next section, we show how sub-periods affect holding lengths in our 

model framework. 

Sub-period effects on holding lengths 

After due consideration, we model holding lengths to be unaffected by sub-sample 

periods. Thus, as long as a share repurchase occurs before the end of the sub-sample 

period, we allow the holding length to extend beyond the sub-sample period. The main 

intuition behind this decision is that if an actual repurchased amount is held for a given 

number of years, then all smoothed amounts derived from this amount should be held 

for the same number of years. If holding lengths were cut off at the end of sub-sample 

periods, then smoothed amounts would be “actively invested” for an increasingly 

shorter period than the actual amounts from which they were derived as they approach 

the end of the sub-period. 

Returning to our ongoing example of Company XYZ, consider the following tables and 

illustrations showing actual returns given a sub-sample period from Q1 2003 to Q2 

2013, and a holding length of H=5 years. Note that the only difference between this 

example and the previously presented example before implementing a sub-sample 

period is that some of the repurchased amounts are omitted. 

 

Total Total Implied Total Total Implied

Start Return End Return Return Start Return End Return Return

Q4 2004 50% Q4 2009 95% -23% Q4 2007 30% Q4 2012 60% -19%

Total Total Implied Total Total Implied

Start Return End Return Return Start Return End Return Return

Q1 2010 100% Q1 2015 30% 54% Q4 2012 70% EoP 15% 48%
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Consider now an illustration showing the effects on smoothed returns, conditional on 

the same H and sub-sample period, and with N=4 (1 year). Note that this example 

differs from the one before implementing a sub-sample period. In addition to the fact 

that some of the repurchased amounts are omitted, the repurchase occurring in Q4 2012 

(red line) is now only smoothed for 3 periods. 

 

 

T0 t0 -23% -19% 54% 48% t1 15% T1

January 2016

Repurchases used in model Q4 2004 Q4 2007 Q1 2010 Q4 2012 EoP

200 300 400 200 296

Final positions 154 243 616 296 44 = 296 * 15%

Total final position 1353

Investment 1100

Total Cash on Cash return 23%

Total Sample Period

Sub-sample period

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Quarter Actual N Smoothed Remaning periods

Q4 2004 200 / 4 = 50 35

Q4 2007 300 / 4 = 75 23

Q1 2010 400 / 4 = 100 14

Q4 2012 200 / 3 = 67 3

Total Total Implied Total Total Implied

Start Return End Return Return Start Return End Return Return

Q4 2004 50% Q4 2009 95% -23% Q4 2007 30% Q4 2012 70% -24%

Q1 2005 55% Q1 2010 100% -23% Q1 2008 25% Q1 2013 60% -22%

Q2 2005 50% Q2 2010 80% -17% Q2 2008 130% Q2 2013 65% 39%

Q3 2005 45% Q3 2010 75% -17% Q3 2008 125% Q3 2013 40% 61%

Total Total Implied Total Total Implied

Start Return End Return Return Start Return End Return Return

Q1 2010 100% Q1 2015 30% 54% Q4 2012 70% EoP 15% 48%

Q2 2010 80% Q2 2015 25% 44% Q1 2013 60% EoP 15% 39%

Q3 2010 75% Q3 2015 20% 46% Q2 2013 65% EoP 15% 43%

Q4 2010 78% Q4 2015 15% 55% n.a. n.a. n.a. n.a. n.a.
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We note that the total final position from Company XYZ’s smoothed repurchases, 

conditional on the specified sub-sample period and a holding length of H=5 years, is 

1430. This total final position is comparable to the final position of 1353 from the actual 

repurchases. While this example is entirely fictive, the point of presenting the results is 

to observe that when impose new restrictions and conditions, the relation between the 

actual dollar returns and smoothed dollar returns changes.  

This concludes our fictive example of Company XYZ. Upon having studied all 

illustrative examples, the reader should be comfortable with the mechanics and 

assumptions of the model. In the coming section, we explain how we use the model 

framework to generate output fit for statistical tests. 

Generating output from the model 

We define a firm’s actual dollar return, within a specific sub-period (t0 to t1), and given 

a specified holding length (H), as the sum of the dollar returns generated by its actual 

repurchased amounts. Similarly, we define a firm’s smoothed dollar return, within a 

specific sub-period (t0 to t1), given a specified holding length (H), and given a specified 

smoothing length (N), as the sum of dollar returns generated by the sum of smoothed 

amounts to be invested in each quarter. Thus, each generated actual dollar return is 

“matched” with a number of smoothed dollar returns corresponding to the different 

smoothing lengths (N). Among these smoothed dollar returns, the sub-period and 

holding length are held constant and identical to those of the actual dollar amount. This 

      1

T0 t0 1  2  3  4 1   2  3   4   1   2   3  4 1    2    3 t1 T1

January 2016

Repurchases used in model Q4 2004 50 Q4 2007 75 Q1 2010 100 Q4 2012 67 287

Q1 2005 50 Q1 2008 75 Q2 2010 100 Q1 2013 67

Q2 2005 50 Q2 2008 75 Q3 2010 100 Q2 2013 67

Q3 2005 50 Q3 2008 75 Q4 2010 100 Q3 2013

First smoothed gain 38 57 154 99 43 =287 * 15%

Second smoothed gain 39 59 144 93

Third smoothed gain 42 105 146 96

Fourth smoothed gain 41 121 154.7826

Final position (total) 160 341 598 287 43

Total Final Position 1430

Investment 1100

Total Cash on Cash return 30.0%

Total Sample Period

Sub-sample period

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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ensures that each actual dollar amount is directly comparable to 6 smoothed dollar 

amounts with different smoothing lengths.  

As previously mentioned, we test three different sub-periods (in addition to the full 

sample), 5 different values of H, and 6 different values of N. We code and use a VBA-

macro (Appendix 1.1) to change variables and to save the corresponding output in 

separate sheets, which are then collected in a single database (Appendix 2.2). 

Consequently, we end up with 3+1 sub-sample periods * 5 holding lengths = 20 

different actual returns for each firm. Since we generate smoothed returns using 6 

different values of N, we end up with 20 * 6 = 120 smoothed returns for each firm to be 

matched with the actual returns. Our intention was to generate as many data points as 

we could confidently manage, as this would increase the quality of the analysis. 

Although 120 smoothed returns for each firm is large amount, we are able to store all 

our output in one single Excel file serving as a database. 

We encourage the curious reader to have a look at the timing model upon having read 

this technical section outlining its calculations. Each Excel file has been divided into 

“Input”, “Calculations” and “Output and controls” sections, and the authors have added 

a few lines of text explaining how the calculations are carried out. As will be elaborated 

upon later, we consider the timing model to be one of the biggest contributions of the 

paper. It can easily be adjusted to carry out other timing analyses, since all calculations 

are conducted automatically once input data (share repurchases amounts, total returns, 

and quarter dates) has been added. Furthermore, the reader can easily change smoothing 

length, holding length, and sub-sample period from the sheet “Smoothed Returns” over 

a much wider range than what we consider in this analysis, and hence see how changing 

the variables affect the results of the analysis.  

This concludes all topics related to the timing model. From this point onwards, we use 

the output from the timing model as input to our statistical model framework. In the 

following section, we explain how we adjust the data generated by our timing model, 

and present our statistical model framework. 
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Statistics and data adjustments 

Having explained and illustrated how we generate actual and smoothed dollar amounts 

from our timing model, we now move into the next section relating to statistics. First, 

we explain how we adjust the output generated from the timing model to generate input 

for statistical tests. Next, we elaborate on our use of statistical tests. Lastly, we explain 

how we build and test a statistical framework that can handle our input and conduct our 

desired tests. 

Adjusting output from the model 

We calculate actual percentage return and smoothed percentage return as percentage 

growth from the total dollar amount invested in share repurchases (which is identical for 

either strategy constraint to the same sub-period). For instance, if a company spent 100 

on repurchases, and the final positions from following an actual and a smoothed 

strategy were 120 and 130 respectively, then the actual and smoothed percentage returns 

would be 20% and 30% respectively. Then, we calculate excess return as actual 

percentage return subtracted from smoothed percentage return. Consequently, if the 

smoothed return is higher than the directly comparable actual return, the firm’s excess 

return (given a specific sub-period, H, and N) is negative, and hence the firm in question 

could have created higher returns for non-tendering shareholders by following a 

smoothed strategy. We generate excess returns for each of the 120 different 

combinations of the variables, for each sample firm. 

As a brief note, we acknowledge that there are disadvantages in only comparing the 

total final positions (or terminal values) stemming from actual and smoothed 

repurchases when determining a firm’s timing ability. For instance, imagine a firm that 

conducts 9 relatively small actual repurchases that substantially outperform what would 

have obtained through a smoothed strategy. Imagine also that this firm conducts one 

relatively large actual repurchase that substantially underperforms what would have 

been obtained through a smoothed strategy. Although the firm in question only 

underperformed in 1 out of 10 actual repurchases, it could be that on an aggregate level, 

the smoothed repurchases led to a higher dollar returns. Of course, we could also 

imagine the exact opposite scenario, where a firm underperforms with 9 relatively small 

actual repurchases, and outperforms with one relatively large actual repurchase. In these 
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cases, one could argue that out measure does not take into account the overall timing 

abilities of the firm. In the following paragraph, we defend our choice of measure. 

We argue that it is irrelevant from an investor standpoint whether a firm outperforms or 

underperforms a smoothed strategy for the majority of the repurchases it conducts, since 

only the differences between the terminal values matter given a specific investment 

horizon. Firm conduct relatively small repurchases on a consistent basis for a number of 

reasons not related to undervaluation. Hence, if a firm decides to conduct a large 

repurchase, it seems intuitive to us that it should be proportionally punished or rewarded 

from its effects when determining the firm’s timing ability. Ultimately, it is the final 

dollar amounts that determine whether or not investors are better off. 

In line with Bonaimé et. al (2015) and Chan et. al (2006), we adjust our output for the 

skewness that can occur when measuring returns over long time horizons. This is 

especially relevant given our previously mentioned survivorship bias, since some firms 

in our sample have grown very rapidly over the past 16 years. Consider a situation 

where a firm repurchases shares for a somewhat substantial dollar amount early in the 

sample period, and where we calculate its timing ability using relatively long smoothing 

and holding lengths. Since our smoothing approach invests forward in time from the 

point of the actual repurchase, the strategy invests proportionally low amount in the 

early periods. Hence, the firm in question can be very far ahead of the smoothing 

strategy in terms of excess return due to extremely high total returns in the early period. 

This does not necessarily indicate good timing ability, but merely that the company 

experienced rapid growth. We adjust for skewness and outliers by Winsorising the data 

and by removing extreme / nonsensical results. Ultimately, we end up with a sample 

3366 repurchasing firms after all adjustments. 

Adding variables to the sample group 

Upon having gathered and made proper adjustments on the excess returns in our 

database, we add variables that are later used split our data into different groups to be 

used for testing. From GICS classifications, we know the sector and geographic region 

(EU or US based) for each sample company. For valuation multiples, accounting 

numbers, and information regarding shareholders, we rely on data from Bloomberg 

Terminals and Thomas Reuters Datastream. The rationale behind using these variables 
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is based on corporate finance theory, and will be explained more in depth later in the 

paper. Upon having added these variables, we are ready to use out statistical framework 

to test whether our results are statistically significant.  

Statistical framework 

In the following, we explain the paper’s choice of statistical framework. We do so by 

briefly considering the mechanics behind the statistical framework in order to see how it 

can potentially mitigate the challenges of the analysis. In essence, the aim of this part is 

to provide the reader with the necessary tools to be able to interoperate the later 

presented results and conclusions in an informed and critical manner. In short, the paper 

will use a dual statistical model framework, consisting of a parametric and a non-

parametric model. The rationale behind this is to have a framework that on the one hand 

can mitigate the challenges of interpreting results with large variance, and that on the 

other hand can cope with the challenge of non-normal data. By using such a framework, 

the writers hope to increase the strength of the conclusions made in the paper. 

Parametric method 

As stated earlier, the main goal of this paper is to investigate how well managers’ time 

share repurchases under various assumptions. In this search, the writers created an 

advanced timing model that compares realised returns of actual share repurchases with 

hypothetical alternative strategies (denoted smoothed returns). Using output from the 

model, excess returns are calculated. These returns in themselves give an indication 

about managers’ timing abilities. While the results are useful and create a high-level 

perspective, the writers are motivated to take the analysis one step further. This step is 

facilitated by introducing a statistical framework. With a statistical framework, the 

writers are able to create inference beyond the mere absolute numbers. The motivation 

is the fact that excess returns created by the model are characterised by an immense 

level of variance. While this is normal for an analysis of returns, it is something that the 

writers refuse to neglect. As a result, the paper will include the ANOVA model in the 

statistical framework  

The ANOVA model compares the means of different independent groups in a sample, 

and weighs these by their variance (Keller, Warrack, 2000). The model does so to 

analyse if the populations are similar or not. This is analysed by considering the 



40 

 

distance of the each individual group’s mean to the overall mean of the sample. The 

reasoning behind this is that if the groups in the sample are similar, then the means will 

not be far apart. If this is the case, the test statistic will be low and difference in groups 

will not be concluded. The next step is to estimate the variance of the groups. The 

model estimates this to penalise the means by the degree of variance. To understand 

why this is crucial, consider a case where the overall sample mean is zero. In this case, 

one would conclude that the groups are similar if the individual group means are close 

to zero. As such, one of these groups could have five very negative and five very 

positive observations that would cancel each other out. Oppositely, other groups could 

solely have observations that are close to zero. If the model neglected the variance of 

the groups, one would falsely conclude that the groups are similar. While this is an 

unlikely and hypothetical example, less severe examples can still result in false 

conclusions. Such a source of error is mitigated by including the ANOVA model into 

the statistical framework. 

The ANOVA model is further useful, as it allows for not only comparison of two group 

means, but for comparing multiple means simultaneously. Consequently, this paper will 

apply the ANOVA model for samples consisting of two- as well as multiple groups. 

This is consistent with the general limitations of the ANOVA model. Another way to 

compare means would be to conduct individual t-test of the different combinations of 

groups in a sample. This would yield the same conclusion in samples consisting only of 

two groups. However, if the number of groups is increased, the t-test becomes inferior 

and biased. To understand this, one must consider what happens when introducing a 

sample with multiple groups. Imagine a sample consisting of eight groups, which 

corresponds to the number of sectors we have in our analysis. With the ANOVA model, 

it would merely require one test to compare the means. If t-tests were used to test the 

eight groups, (8*7)/2=28 tests would be needed. In the ANOVA model, the probability 

of making a Type I Error would remain at the chosen alpha level. However, for the t-

tests, each of the 28 individual tests would hold a probability equal to the alpha level. 

Thus, when increasing the number of groups, the probability of making a Type 1 Error 

is rapidly increased.  
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The ANOVA model tests whether the means of groups differ, however, it does not 

address from which pairs of means the difference arises. To address this shortcoming, 

the paper extends its statistical framework by including the Bonferroni Adjusted LSD 

model (Keller, Warrack, 2000). The Bonferroni Adjusted LSD model compares the 

means of two populations, and tests which one is the greatest. This means that 

individual tests have to be carried out between groups. By doing so, the model 

encounters similar Type 1 Error problems as the abovementioned t-tests. This is the 

reason why the Bonferroni Adjusted LSD model is chosen rather than the more basic 

Fisher’s Least Significant Difference LSD model. The distinction between the two is 

that the Bonferroni Adjusted LSD adjusts the alpha level with respect to the number of 

groups in the sample. By doing so, the true probability of making a Type 1 Error is 

constant no-matter the number of groups. This is important as it allows for flexibility in 

the tests. One should however note that when there are only two groups in the sample, 

the alpha level of the models is similar. Consequently, by including the Bonferroni 

Adjusted LSD model, the paper can pinpoint exactly which pairs of means that differ in 

a sample. This is of particularly useful when analysing samples with high numbers of 

groups. 

Statistical Excel models – ANOVA model 

In order to use the aforementioned ANOVA model and LSD extension, the writers 

created different Excel models. These models can be found in Appendix 2.4. The 

models where created to accommodate both analyses of two groups as well as several 

groups. This is for example useful when analysing timing performance differs across 

our sample group. As such, the ANOVA Excel models firstly test if there are 

differences between the groups based on the test statistic. While this is an interesting 

analysis, the Excel models’ build in Bonferroni Adjusted LSD extension making 

identification of which specific sectors that differ possible. This is very useful when 

investigating for potential sectorial biases as well as analysing general sector 

performance.  

Non-parametric method 

In the prior subsections, the paper considered the reasoning behind the inclusion of the 

ANOVA model in the statistical framework. While the ANOVA model offers many 
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positives, it also carries significant shortfalls. As such, the main shortfall is the 

underlying assumption that the data is normally distributed. Normal distribution is a fair 

assumption for many sorts of data; however, for the excess returns generated by our 

timing model, it seems far-fetched. As seen in the histogram below, which shows all 

excess returns used in the analysis after having adjusted for skewness, there are still 

clear signs of skewness. One could argue that by applying the central limit theory, the 

distribution could be assumed to follow a normal distribution for larger samples. While 

this may seem reasonable, one must remember the size of our actual sample of 3363 

firms. Consequently, it seems unreasonable to blindly conclude that excess returns on 

share repurchases are normality distributed. While one could argue that the violation of 

normality is insignificant, the writers do not want to neglect this fact. As a result, the 

paper will include the non-parametric Kruskal-Wallis Test (Keller, Warrack, 2000). The 

strength of the Kruskal-Wallis model (and non-parametric tests in general), is that it 

does not assume any underlying distribution. One should note that the ANOVA model 

is known for its robustness towards violation of assumptions. While this is true, it is the 

view of the writers that the combination of the two models will increase the strength of 

the conclusions presented in this paper. 

 

 

 

As mentioned, the strength of including the non-parametric Kruskal-Wallis model is 

that it mitigates the problem non-normality. As such, the model does not compare 

Item 2: Excess returns used in analysis after adjustments 

Source: Own calculations 
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means of groups as the ANOVA model does. The model merely analyses if groups’ 

outcome distributions are identical. Thereby it does not assume any sort of underlying 

distribution. While this is a useful characteristic, one should not neglect the 

consequences of the model’s simplicity. That is, if the assumptions behind the ANOVA 

model are fulfilled, then the non-parametric test is in general inferior to the ANOVA 

model. This leads to the earlier presented motivation for combining the two models. As 

the true distribution of the data is unknown but showing clear signs of non-normality, 

solely using the ANOVA model would be undesirable. Similarly, as the non-parametric 

Kruskal Wallis model is a very simple model, using that model in itself would also be 

undesirable. By using the models simultaneously, the paper is therefore able to consider 

the variance of the groups, while taking into account the issue of non-normality. By 

doing so, it is the firm belief of the writers that the paper is strengthened in its 

conclusions. 

Statistical Excel models – Non-parametric model 

Similar to the parametric ANOVA model, the writers have created Excel models to test 

the hypotheses on the basis of the non-parametric statistical framework. These models 

can be found in Appendix 2.5. The non-parametric models are used in tandem with the 

parametric models on the different hypotheses. This means that each hypothesis is 

tested from two angles. Once with the parametric ANOVA model putting emphasis on 

the variance, and once with the non-parametric Kruskal Wallis model coping with the 

issue of normality. In sum, our dual model statistical framework should mitigate the 

challenges otherwise encountered if the mere numbers were compared. This allows for 

stronger conclusions to be suggested by the paper, as biases could otherwise have 

undermined the integrity of the analysis. As such, one should however note that while 

the choice of models mitigates certain parts of the challenges of the analysis, others may 

still persist. The paper will address these challenges as they are encountered. 

Statistical limitations 

As mentioned earlier, we carry out a variety of analyses based on the earlier defined 

statistical framework. To reiterate, the statistical framework consists of the parametric 

ANOVA model and the non-parametric Kruskal Wallis test. By applying these two 

models, we implicitly make certain assumptions that are important when considering 
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the validity of the results. As such, the ANOVA model makes four main assumptions 

(Keller, Warrack, 2000). The two main takeaways from these are the fact that 

independent samples approximately equal variance across groups, and sample 

normality. From statistical theory, we know that complying with these assumptions is 

important concerning the validity of our results. Consequently, we considered it 

important to investigate the degree to which the implicit assumptions were fulfilled. In 

this regard, the paper has earlier considered the assumption of normality. This paper 

found that sample normality seemed far-fetched and therefore the non-parametric 

Kruskal Wallis test was included alongside the ANOVA model. Besides not assuming 

normality, the Kruskal Wallis test is furthermore useful in situations where variance 

differs among sample groups. This means that by introducing the Kruskal Wallis test, 

the analysis gains validity in cases where the assumptions of the ANOVA model are not 

fulfilled.  

In theory, we should investigate if the assumptions are fulfilled in each statistical 

analysis carried out in this paper. While we recognise that this would be optimal, the 

mere number of individual tests would make this impossible. By neglecting this, the 

paper could in some cases base its analysis on tests where fulfilment of the assumptions 

is compromised. Consequently, the reader is urged to take this into account when 

interpreting the results brought forth in this paper. With this being said, we are 

encouraged by the fact that the introduction of the Kruskal Wallis test covers many of 

weak points of the ANOVA model with regards to assumptions. This is especially true 

with regards to normality, which is an important assumption of the ANOVA model. 

Furthermore, in academia, the ANOVA model considered to be a relatively robust 

model. Hence, by using both models in each test, any circumstantial breach of 

conditions should have little effect on the final conclusions of this paper. 

Delimitation 

In this section, we define the paper’s delimitations. The topic of share repurchases is 

diverse in nature, and extends in many different directions. In order to provide a 

valuable in-depth analysis, and thus to provide a qualified and meaningful answer to our 

research question, we need to establish limitations. In this section, we explicitly state 
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our core focus, elaborate on where and why we take other paper’s conclusions for 

granted, and explain and discuss the simplifying assumptions made in this paper.  

We clearly state that the main focus of this paper is on the timing of share repurchases. 

Hence, we do not consider how stock markets react to share repurchase announcements, 

and as a result, we do not consider if there is correspondence between market reactions 

and firms’ timing abilities. We make this delimitation for several reasons. Firstly, 

whereas a high number of other studies focus on stock market reactions to repurchase 

announcements, firms’ ability to optimally time repurchases remain an under researched 

phenomenon. Secondly, since we focus on share repurchase for both US and EU based 

firms, we find that there are no data sources that allow for a study which takes both 

timings and reactions into account. Thirdly, even if such a comparative study could be 

carried out, we stress that it is necessary to have a comprehensive study on timing 

abilities among US and EU based firm in place first. We find that the magnitude of such 

a timing study is easily large enough to warrant its own paper.  

When we measure timing ability, we solely focus on share repurchases as company 

specific investments. Hence, we do not consider whether specific repurchases can lead 

to operational or financial improvements. Moreover, we do not distinguish behind 

motives or incentives behind repurchases. In this regard, we assume for simplicity that 

all repurchases are conducted as open market repurchases made at current market 

prices. We are not able to distinguish between different types of repurchases from our 

data, but argue that this simplification is justifiable due to the size of our sample, and 

since open market repurchases make up 90% of all repurchase volume (Vermaelen, 

2006).  

While we compare timing abilities among US and EU based firms on a regional and 

sectoral basis, we do not consider how timing ability differs among European countries. 

The rationale behind this delimitation is to avoid considering our exposure to legal 

biases. The authors of this paper are both finance students with little to no legal 

background. While we recognise the comparing timing abilities among European 

countries could be highly relevant, we do not reckon that we are qualified to make such 

an analysis. As such, in order to contribute with a meaningful analysis where we mostly 

rely on finance and statistics, we refrain from analysing country-specific differences. 
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Hence, this is a necessary simplification which allows us to focus on our core 

capabilities. In this regard, we are aware that sector weightings vary among European 

countries. Therefore, when we compare sectors among European countries, we do in 

fact expose ourselves to some unintended country bias. We do not attempt to adjust for 

this potential bias, but do not think it will be significant. 

In our analysis, we compare actual repurchase returns against smoothed repurchase 

returns in a similar fashion to Bonaimé, Hankins, Jordan (2016). In this regard, 

Bonaimé, Hankins, Jordan (2016) argues that implementing a smoothing strategy is 

possible in practice if implemented in the US. We do not analyse if this is the case for 

all, if any, EU based countries. To be clear, we see no reason as to why smoothing 

strategies should not be implementable in European countries, but merely that our lack 

of legal background, and thus corresponding delimitations made in this paper, prohibits 

us from analysing this further. The point is that whether or not the strategies we 

consider are implementable in practice does not affect our study. The relative 

performance of each strategy for each firm is used to as a means for comparison against 

other strategies and against the identical strategies implemented by other firms. 

When we generate output using our timing model, we rely on a specifically chosen 

sample period, and additionally, we rely on selectively chosen sub-periods, values of N, 

and values of H that we believe are the most interesting to look at. Technically, the 

model is capable of generating output using a much wider range of combinations, but 

the number of generated output variables grows exponentially when we expand the 

range of either variable. Hence, we need to limit ourselves to keep the amount of data 

output at a manageable level. Ultimately, we decide to create 120 excess returns for 

each firm, corresponding to 406,923 observations in total for our adjusted list of 

repurchasing firms. It is possible that our statistical tests would have yielded 

significantly different results if we had chosen different sets of sub-periods, values of N, 

and values of H. Nevertheless, we stress that we compare a substantially bigger range of 

variables than any similar studies that we know of. Moreover, although our choice of 

variables is generally subjective in nature, it is strongly affected by a quantitative 

screening conducted in the paper. 
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Similarly, when we analyse whether specific groups of firms are better at timing 

repurchases than others, we rely on selectively chosen hypotheses and corresponding 

variables. The hypotheses are theoretically grounded, but nevertheless, we have to make 

a decision about which hypotheses to include. Likewise, although we argue that the 

choice of corresponding variables makes intuitive sense, the variables are merely used 

as quantifiable proxies for less tangible ideas or concepts. For most of the hypotheses, 

we could have used a different variable as proxy, which in turn could have led to 

significantly different results. Thus, we have the delimitation that we cannot analyse all 

relevant hypotheses that come to mind, as well as the delimitation that we have to 

actively choose which variables to include as proxies. 

This paper has two agendas: one more practical, and one of academic character. While 

both are considered as important, the reader should take into account that the main focus 

of the paper is on its practical implications. In this regard, we mainly take the point of 

view of market participants, namely private- and institutional investors. We have chosen 

this approach as we consider it to be the area where we can contribute with the most. 

Both the writers have experience from the investors’ side of the financial industry, and 

it is this knowledge that we want to utilise. As such, various analyses that have 

implications for investors are undertaken. It is the hope of the writers that these 

implications can provide useful insights for investors when they are to make investment 

decisions. To illustrate, consider an investor that wants to take a long-term position in a 

company with a high price to book ratio and high financial leverage ratio. For such an 

investment, the ability of managers to generate wealth for non-tendering shareholders is 

of key importance. In extension of this, if this paper finds evidence suggesting that 

companies of the aforementioned characteristics tend to have bad timing abilities, then 

investors should consider this when taking their investment decisions. One should 

naturally note that there are a wide range of other factors that impact timing abilities 

beyond those investigated by this paper. While this is true, it is the hope of the writers to 

be able to provide investors with some much needed insights into the field of timing 

abilities. 

While the focus of this paper is to investigate practical implications for investors, the 

paper also contributes to academia. As such, the developed timing model is our main 
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contribution. The timing model draws inspiration from the model presented in the paper 

by Bonaimé, Hankins, Jordan (2016), and extends their scope by introducing holding 

and time period parameters. Through these, the paper is able to show that the findings 

obtained in Bonaimé, Hankins, Jordan (2016) appear to be too simplistic. With this 

being said, and as will be argued later in the paper, we recognise that further research is 

needed to say something conclusive. Moreover, for good measure, we stress that in our 

view, Bonaimé, Hankins, Jordan (2016) presents the most sophisticated, detailed and 

realistic paper on timing ability as it stands, and that we were heavily inspired by their 

approach. As will be elaborated upon later in the paper, it is therefore our hope that 

other researchers will find inspiration in our additional model parameters. As this paper 

will have two agendas in its analysis, the writers will put emphasis on keeping a 

stringent line between what implications are relevant from an investor point of view, 

and which ones that are related to academia. This approach has been chosen as to 

improve the structure of the analysis, and thus enhance the readability of the paper.  

The scope of the analyses conducted in this paper is fairly broad. Alternatively, we 

could have conducted fewer analyses. Thus, we could have put more time and effort 

into analysing each generated result, which could have made us more confident in our 

findings. Please note that we are fairly confident in our findings in this paper, but that 

we simply acknowledge that there is a trade-off between conducting a high and a low 

number of analyses. However, we stress that timing of repurchases is a relatively under 

researched topic. It is our hope that, by covering this topic through a variety of analyses, 

the findings obtained in this paper can motivate other academic writers to analyse 

findings obtained in specific parts of the paper more thoroughly. In sum, we rationalise 

that conducting a relatively high number of analyses allows us to contribute the most to 

academic literature and investors. 

This concludes our section on method. In the following section, we present the first part 

of the paper’s theoretical framework. The paper’s theoretical framework is presented in 

two distinct parts, namely one part introducing our core theoretical concepts, and one 

part introducing our supplementary theoretical concepts. Whereas our core theoretical 

concepts are relied upon throughout the paper, our supplementary theoretical concepts 

are only relevant when we conduct scenario analyses later in the paper. Hence, in this 
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following section, we will present the paper’s core theoretical concepts, which will be 

applied when conducting our preliminary analyses in the subsequent part of the paper. 

Next, we will present the paper’s supplementary theoretical concepts, which will then 

be applied along our core theoretical concepts when conducting our scenario analyses. 

Theoretical framework I - Core theoretical concepts 

In this section, we present the paper’s core theoretical concepts. These concepts will be 

applied in our subsequent preliminary analyses. We briefly present different variants of 

the Efficient Market Hypothesis, and explain how these variants relate to timing of 

repurchases. Additionally, we complement the theoretical ideas with empirical evidence 

from other papers, including the before-mentioned project by the authors of this paper. 

Lastly, we briefly conclude on the section, and move into our preliminary analyses. 

Share repurchases as company specific investments 

Under the Efficient Market Hypothesis (EMH), market participants rely on all relevant 

information known at a certain point to determine the best estimate of the value of a 

security. There are three variants of the EMH (Cuthbertson, Nietzsche, 2004): 

 Weak form EMH, where market participants base their estimate on information 

contained in past prices. 

 Semi strong form EMH, where market participants base their estimate on all 

publicly available information. 

 Strong form EMH, where market participants base their estimate on all public 

and private information that can possibly be known. 

Under the assumption of strong form EMH, repurchasing shares will always be a zero 

NPV investment since we consider share repurchases as company specific investments 

for non-tendering shareholders. For instance, if The Coca Cola Company has 

repurchased its own shares, we calculate return on investment exactly as we would if it 

had bought shares in PepsiCo. Under strong form EMH, any repurchasing company 

would not possess any private information that could contribute to a better estimate of 

its securities’ intrinsic value than what is already reflected in the market value.  
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In line with most other empirical studies, this paper assumes a variant close to the semi 

strong form EMH. This leaves room for mispricing, as availability of private 

information could improve market participants’ estimate of a given security’s value. 

Market participants, such as institutional investors, can obtain knowledge by analysing 

annual reports and company announcements. While this creates inference about 

operational performance, it potentially falls short of the information that insiders hold. 

Managements and insiders have more time to analyse and understand their firms, and 

they are likely to know the business beyond what is being communicated to the public. 

Consequently, firms’ managements can potentially determine a better estimate of their 

firms’ intrinsic security value based on private information. If a given management 

concludes that their firms’ shares are sufficiently undervalued, they can create value for 

non-tendering shareholders by conducting repurchases. Such repurchases can be seen as 

positive NPV investments.  

Empirical evidence suggests that managers actively attempt to create value for non-

tendering shareholders by repurchasing shares when they identify mispricing. Brav et. 

al. (2004) surveys 384 financial executives and conducts in depth interviews with an 

additional 23 to determine the factors that drive dividend and share repurchase 

decisions. They find that 86.4 percent of the firms agree that they repurchase when their 

stock is a good value. Furthermore, the authors of this paper have previously shown that 

managements of several large multinational corporations explicitly state undervaluation 

as their prime intention of buying back their own shares (Jacobsen, Frandsen, Pedersen, 

2014). 

In conclusion, managements possessing superior private information should be able to 

create value for non-tendering shareholders by conducting repurchases when they 

perceive their firms’ shares to be undervalued, since this will be equivalent to 

conducting positive NPV investments. Their supposed intention in doing so is strongly 

supported by surveys, and it can be identified in official IR releases.  

This concludes the first part of the paper’s theoretical foundation. In the following 

sections, we apply the concepts presented above to conduct the paper’s preliminary 

analyses. 
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Preliminary analyses 

In this part, we use our timing model to analyse timing ability within and among regions 

and sectors for a range of different smoothing lengths, holding lengths and sub-sample 

periods. We stress that this part is primarily mechanically or empirically rather than 

theoretically driven. The purpose of this part of the paper is to validate results generated 

by our timing model, to critically consider findings obtained in previous academic 

literature, and to understand if our following scenario analyses can be affected by 

variability in excess returns between regions and among sectors. This is important, as 

any detected variability should be taken into account when analyses the different 

scenarios. Moreover, we use the tests conducted in this part to choose the most 

interesting combinations of smoothing and holding lengths within each sub-sample 

period. The combinations we end up selecting after careful consideration will be used 

when we conduct our scenario analyses. 

Firstly, we show that by selecting our model parameters accordingly, we can generate 

results showing similar trends to Bonaimé, Hankins, Jordan (2016), which analyses 

timing ability among US based firms. Secondly, we show that our model generates 

acceptably similar results for US and EU based firms, indicating that we do not have to 

adjust for regional biases when conducting our scenario analyses. Thirdly, we show that 

our model generates results with a relatively high variation between different sectors, 

indicating that timing abilities vary on a sectoral basis. Moreover, we find that there is a 

high degree of variety among sectoral timing abilities when we vary the earlier 

presented smoothing lengths, holding lengths, and sub-sample periods. Lastly, we 

conduct a quantitative screening to identify combinations of smoothing lengths and 

holding lengths with high variation within each sub-sample period. This is done in order 

to identify the most interesting combinations of our analysed variables. Ultimately, and 

as will be elaborated upon later, our selection criteria are both quantitative and 

qualitative in nature. Upon selecting what we identify to be the most interesting 

combinations, we have the necessary insights to begin conducting our scenario analyses.  

First regional analysis 

In this section, we analyse the timing ability of US based firms. Before presenting 

results created by our expanded timing model, we find it appropriate to first show that 
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we can obtain results pointing in the same direction as Bonaimé, Hankins, Jordan 

(2016). Thus, we specifically choose model variables similar to those used in that paper. 

Firstly, we explain how our sample and approach differs from the sample and approach 

used by Bonaimé, Hankins, Jordan (2016). Furthermore, we discuss to which extent we 

would expect these differences to impact our results. Next, we conduct a similar 

analysis to one from Bonaimé, Hankins, Jordan (2016), and comment on our findings. 

In Bonaimé, Hankins, Jordan (2016), the authors use a sample of 5,498 firms that 

repurchased stock during at least one quarter between 1984 and 2010. To determine 

firms’ timing abilities, they calculate rate of return on each firm’s investment in its own 

stock at the end of 2010 or until the firm delists. Hence, they assume that repurchases 

are conducted strictly as buy-and-hold investments. They annualise returns made on 

repurchases by calculating the IRR of all repurchases as negative cash flows, and the 

final position of all repurchases as investments as positive cash from the repurchase. 

The sample-wide annualised return is calculated as the average of the annualised 

returns. Returns on smoothed repurchases are calculated in similar manner, but 

assuming that each firm have made evenly spread, evenly sized repurchases through 

time. 

The approach used in Bonaimé, Hankins, Jordan (2016) differs from ours in several 

ways. For instance, there are clear differences between how we construct our respective 

sample. Firstly, the time horizon varies substantially, and secondly, we only include 

firms which are listed today, leading to a (manageable) survivorship bias. Additionally, 

whereas Bonaimé, Hankins, Jordan (2016) calculates and compares IRR’s for actual and 

smoothed repurchases, our model calculates excess returns as the percentage difference 

between the final positions of actual repurchases and smoothed repurchases
4
. Because 

of these highlighted differences, we should expect not to achieve directly comparable 

results to Bonaimé, Hankins, Jordan (2016), since we use two differently constructed 

measures of timing ability over different time periods. However, we essentially measure 

the same notion in two different ways. Hence, we can show that when choosing model 

parameters that approximate the intuition applied in Bonaimé, Hankins, Jordan (2016), 

we get results pointing in the same direction. Furthermore, we can rationalise why some 

                                                 
4 We refer to the section relating to our timing model in our method part for a detailed explanation of this 

process. 
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of our results differ on the basis of our previously mentioned survivorship bias. In the 

following paragraphs, we compare Bonaimé, Hankins, Jordan (2016)’s results to our 

findings, and comment on the differences. 

Bonaimé, Hankins, Jordan (2016) reports that smoothing strategies outperform actual 

repurchase strategies when applying various smoothing lengths as measured by N. 

Smoothed repurchases outperform the most when repurchases are smoothed over the 

entire sample period with approximately 2% difference in annualised return on 

investment. We approximate the conditions applied in Bonaimé, Hankins, Jordan (2016) 

by analysing our full sample period when applying full smoothing and holding lengths 

(which is equivalent to pursuing a buy-and-hold strategy as in the other paper). Using 

these conditions, we obtain an average excess return of -2.5% for US based firms. In 

other words, given the assumptions and restrictions stated above, firms in our sample 

group have underperformed the smoothed strategy by 2.5% on average. While this 

number is not directly comparable to the one reported by Bonaimé, Hankins, Jordan 

(2016), it shows the same conclusion; on average, US based firms would have been 

better off by following a hypothetical smoothing strategy. 

The trends in our results differ slightly from those reported by Bonaimé, Hankins, 

Jordan (2016) when varying the length of the smoothing period (N). Whereas Bonaimé, 

Hankins, Jordan (2016) reports that smoothing strategies outperform the most when 

repurchases are smoothed over the entire sample period, we find that using short 

smoothing periods, holding everything else constant, generally leads to more substantial 

underperformance. We attribute at least part of this difference to our survivorship bias. 

To briefly re-iterate what is explained in our methodology section, our survivorship bias 

should be at its strongest when using high values of N combined with long holding-

periods (H). Hence, when we decrease N, we reduce the impact of the bias, which 

reflects itself in better relative performance to the smoothed returns. Consider the table 

below showing excess returns for the analysed values of N. 

 

 

N Full sample (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

Excess Return -2.57% -3.96% -6.48% -6.58% -6.05% -5.23%

Item 3: Excess returns for US based firms for tested values of N. H is held constant at H=16 

Source: Own calculations 
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Interestingly, we observe that given the previously mentioned assumptions and 

conditions, the optimal smoothing length for US based firms in our sample is N=12 (3 

years). As observed in the table above, N=12 is the case where the smoothing strategy 

outperforms the most with 6.48%. The improved smoothing performance from N=4 (1 

year) to N=12 (3 years) is in line findings from Bonaimé, Hankins, Jordan (2016), 

whereas the relative worsening of the smoothing performance from N=12 (3 years) to 

N=20 (5 years) could be at least partly attributed to our survivorship bias taking effect.  

In sum, we see that our results point in the same direction as the findings of Bonaimé, 

Hankins, Jordan (2016) when adjusting our model parameters accordingly. No matter 

which smoothing length we analyse, US based firms in our sample substantially 

underperform returns on smoothing strategies when considering returns on their actual 

repurchases. Hence, our results support the conclusions reached by Bonaimé, Hankins, 

Jordan (2016), suggesting that managers are unsuccessful in timing their repurchases on 

average. While the results are not directly comparable to what is found in Bonaimé, 

Hankins, Jordan (2016), and while we do see effect of a survivorship bias in our data, 

we observe similar trends. In the coming section, we expand on this analysis by 

including EU based firms in the sample group. Besides being an interesting analysis in 

itself, this is relevant to the later analyses of this paper, as we need to identify if our 

sample possesses substantial regional differences that potentially can lead to biases. 

Second regional analysis 

In this section, we expand on the analysis conducted in the previous section, and 

consider the timing ability of EU based firms. Having shown that US based firms in our 

sample have generally underperformed various smoothing strategies, which indicates 

inability to time repurchases correctly, it is interesting to consider if the same trend can 

be seen among EU based firms. We compute excess returns for EU based firms using 

the same assumptions and conditions as in the previous analysis, which is when 

applying full smoothing and holding lengths for the full sample period. We obtain an 

excess return of -5.6% when smoothing returns over the full period, which indicates that 

EU based firms in our sample group appear to be worse than US based firms at timing 

repurchases. Consider the following table showing excess returns for the analysed 

values of N. 
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Interestingly, we observe that unlike what we found for US based firms, smoothing 

returns for the full sample leads to more substantial negative excess returns than doing it 

for N=4 (1 year). This could indicate that the survivorship bias is stronger for US based 

firms than EU based firms. Similarly to what we noted for US based firms, however, we 

observe that the excess return becomes substantially more negative when increasing N 

to 8 (2 years) and 12 (3 years), after which the excess return appears to gradually 

converge towards the full sample value. Again, we may attribute part of this 

development to the survivorship bias gradually affecting the smoothing strategy. Lastly, 

we note that all excess returns are more negative compared to what we found for US 

based firms. 

Before making any final conclusions about timing ability among US and EU based 

firms, we need to analyse how the two regions compare against each other when 

varying holding lengths (H) and sub-periods. Recall that in conducting this section’s 

analysis, we only considered a holding length of H=16 (years) i.e. a buy and hold 

strategy, and our full sample period while varying smoothing lengths (N) to 

approximate the setup of Bonaimé, Hankins, Jordan (2016). As we begin to vary the last 

two remaining variables, we cannot expect to generate anything similar to what we 

found in these first analyses. Whereas Bonaimé, Hankins, Jordan (2016) does vary their 

sample period length, it does not vary it to the extent that we vary our sub-sample 

period. Moreover, to our knowledge, no other authors have considered the effects on 

timing ability when varying the holding length of repurchased amounts. We stress that 

analysing scenarios where we vary smoothing and holding lengths as well as sub-

sample period enables us to go beyond what Bonaimé, Hankins, Jordan (2016) have 

shown, and thus to provide a more complete regional analysis.  

Expanding on regional analyses 

In this section, we extend on the regional analyses conducted in the previous sections. 

As explained in detail in our methodology section, our timing model is capable of 

varying holdings lengths and sub-periods in addition to smoothing lengths. 

N Full sample (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

Excess Return -5.57% -4.39% -8.04% -7.99% -7.48% -7.11%

Item 4: Excess returns for EU based firms for analysed values of N. H is held constant at H=16 

Source: Own calculations 
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Consequently, we consider the effects on timing abilities for both regions for a range of 

different smoothing lengths, holding lengths, and sub-periods, and analyse how the 

different combinations of variables affect our results. In total, we consider 120 different 

hypothetical strategies for each region. 

Below, we present four tables for US based firms (blue table) and EU based firms 

(green table) respectively, each showing different combinations of smoothing and 

holding lengths for specific periods. We observe high variety among the generated 

results, which affirms that whether or not managers possess good timing ability is 

heavily dependent on the underlying assumptions. For certain combinations of 

variables, for instance from 2000 to 2007 and from 2009 to 2016, we find that 

generally, firms’ actual repurchases outperform the hypothetical smoothing strategy. On 

the contrary, we see signs indicating that, generally, firms substantially underperform 

the hypothetical smoothing strategies from 2007 to 2009. In sum, we see evidence 

indicating that the conclusions made in Bonaimé, Hankins, Jordan (2016) are too 

simplistic. In the following paragraphs, we present some examples of trends and 

inconsistencies in the data, but note that we do not provide a complete list of takeaways 

from the tables due to the amount of generated results. 

 

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -2.6% -4.0% -6.5% -6.6% -6.1% -5.2%

H = 10 years -1.9% -3.5% -5.7% -5.8% -5.4% -4.7%

H = 5 years 0.2% -4.9% -8.4% -7.8% -6.0% -4.2%

H = 3 years 0.9% -3.1% -5.2% -5.1% -4.3% -3.1%

H = 1 year -0.7% -0.8% -2.4% -2.8% -2.4% -2.1%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 6.8% -6.0% -3.8% -2.5% 0.0% 2.9%

H = 10 years 4.6% -4.6% -2.6% -1.9% -0.7% 1.2%

H = 5 years 10.1% -3.6% -2.4% -0.4% 3.5% 6.9%

H = 3 years 5.5% -3.6% -2.7% -1.9% -0.1% 2.1%

H = 1 year -1.1% -1.6% -1.4% -2.1% -2.0% -1.5%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -22.1% -10.8% -21.7% -22.1% -22.1% -22.1%

H = 10 years -22.1% -10.8% -21.7% -22.1% -22.1% -22.1%

H = 5 years -31.7% -16.3% -31.2% -31.7% -31.7% -31.7%

H = 3 years -19.4% -9.8% -19.1% -19.4% -19.4% -19.4%

H = 1 year -15.1% -6.2% -14.8% -15.1% -15.1% -15.1%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 5.3% 1.5% 2.8% 4.1% 4.8% 5.2%

H = 10 years 5.3% 1.5% 2.8% 4.1% 4.8% 5.2%

H = 5 years 7.7% 2.7% 4.7% 6.2% 7.1% 7.6%

H = 3 years 9.3% 2.4% 4.6% 6.7% 8.2% 9.0%

H = 1 year 7.4% 2.8% 4.5% 5.9% 6.5% 7.0%

N (Smoothing Period)

N (Smoothing Period)

N (Smoothing Period)

N (Smoothing Period)
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We note how changing the holding length on repurchases drastically alters excess 

returns. In extreme cases, this happens to the point where the value oscillates between 

positive and negative values. For instance, consider the US Full Sample with N=16 (full 

sample).Whereas the excess return is -2.6% for a holding length of H=16 years, it is 

+0.2% and +0.9% for H=5 years and H=3 years respectively, and then –0.7% for H=1. 

Similarly, consider EU 2009-2016 for all smoothing lengths. Excess return is 

consistently negative for H=3 years, but positive for H=1 years and H=5 years. Clearly, 

our choice of constant holding length (H) in our preceding analysis strongly affects our 

results. In the following paragraphs, we present examples of differences and trends 

between US based and EU based firms in this regard.  

Although we do observe differences among US and EU based firms, we stress that we 

do not observe extreme variations between the two regions on a macro-level. Both 

perform fairly similarly in the full sample, 2007-2009 and 2009-2016 sub-sample 

periods, and deviations in their performance within the 2000-2007 sub-sample period is 

mostly for specific smoothing lengths. In saying this, we take into account that we 

compare US based firms to EU based firms from a number of different countries. 

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -5.6% -4.4% -8.0% -8.0% -7.5% -7.1%

H = 10 years -6.5% -4.7% -8.7% -8.8% -8.4% -8.0%

H = 5 years -4.9% -4.6% -7.4% -7.4% -6.7% -6.1%

H = 3 years -5.2% -2.9% -5.3% -5.9% -6.1% -6.2%

H = 1 year -3.3% -1.1% -2.8% -2.9% -2.9% -3.3%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 6.9% 1.3% 1.7% 3.3% 4.9% 6.0%

H = 10 years 3.8% 0.6% 0.3% 1.1% 2.1% 3.0%

H = 5 years 12.7% 2.4% 5.5% 8.2% 10.4% 11.7%

H = 3 years 8.6% 0.8% 2.1% 4.0% 6.0% 7.5%

H = 1 year 3.3% 2.4% 2.7% 2.8% 3.1% 3.1%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -21.6% -11.5% -21.3% -21.6% -21.6% -21.6%

H = 10 years -21.6% -11.5% -21.3% -21.6% -21.6% -21.6%

H = 5 years -25.3% -13.6% -25.0% -25.3% -25.3% -25.3%

H = 3 years -12.7% -7.1% -12.6% -12.7% -12.7% -12.7%

H = 1 year -15.3% -7.2% -15.1% -15.3% -15.3% -15.3%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 3.0% 0.3% 0.6% 1.4% 2.3% 3.0%

H = 10 years 3.0% 0.3% 0.6% 1.4% 2.3% 3.0%

H = 5 years 3.0% 0.2% 0.6% 1.4% 2.3% 3.1%

H = 3 years -0.5% -0.6% -1.7% -1.6% -0.9% -0.4%

H = 1 year 0.3% 0.3% 0.8% 0.8% 0.6% 0.6%
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Item 5+6: Excess returns for US and EU based firms using all combinations of variables 

Source: Own calculations 
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Naturally, we would not expect the regions to perform identically due to the high 

variance found in our data. Whereas we have limited ourselves from considering 

country-specific factors in this paper, we can partly explain the arguably high degree of 

similarity in regional performance on the basis that both regions have fairly similar 

sector weightings as illustrated below. In the coming sections, we perform a sectoral 

analysis in a similar fashion as to how the regional analysis was carried out. 

Consequently, we obtain insights into how sector performance differs among various 

smoothing lengths, holding lengths and sub-sample periods. 

 

 

Sectoral analysis 

In this section, we use our model framework to compare timing abilities of different 

sectors. This is highly relevant with respect to our upcoming scenario analyses. The 

insights gained from the sectoral analyses will serve as a key ingredient in forming the 

testable hypotheses for the scenario analyses. Firstly, we compare sectors’ timing 

abilities within the same framework used for the regional analysis. Secondly, using a 

quantitative test under a set of pre-defined requirements, we select various combinations 

of smoothing and holding lengths within each sub-sample period. These combinations 

will then be used for our further analyses. 

As mentioned in the preceding paragraph, we start out by comparing sectors’ timing 

abilities within the same framework used in the regional analysis. Hence, following the 

same approach as before, we generate an excess return table for each sector, which can 

be found in Appendix 1.2. Note that all tables are identical in structure to the regional 

Item 7: Regional sector weights among repurchasing firms in sample 

Source: Own calculations 
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tables previously presented in the paper. Below, we comment on the main trends and 

differences observed in the tables. As with the regional analysis, we stress that this list 

of observations is not complete. Next, we will use quantitative measures to identify the 

most interesting deviations among sectors, and correspondingly focus on these variables 

going forward. 

Extended sectoral analysis 

Upon observing the tables in Appendix 1.2, it becomes clear that sectoral excess returns 

vary substantially. Whereas some overall trends can be recognised, the 8 tables show a 

high number of inconsistencies. One important takeaway is that whereas some sectors 

perform very badly relative to others in certain sub-periods, these underperforming 

sectors show relative outperformance within other sub-periods. Essentially, sectoral 

full-sample performance can be approximated as a sum of sectoral performance in the 

different sub-sample periods
5
. For a high-level overview of sectoral performances 

within different sub-sample periods, consider the following table ranking each sector on 

its relative performance (where 1 is best ranking, and 8 is the worst ranking). Note that 

holding length is held constant at H=16 years to create this simple snapshot. Below we 

describe some of the trends observed in the sectoral tables presented in Appendix 1.2.  

 

 

For instance, firms within consumer discretionary perform relatively badly in the full 

sample period. Simply put, this performance is the result of relatively good performance 

in the 2000-2007 sub-sample period, bad performance in the 2007-2009 sub-sample 

period, and decent performance in the 2009-2016 sub-sample period. Firms within 

telecommunications do well in the overall sample, which can be attributed to bad 

performance from 2000-2007, relatively good performance from 2007-2009, and 

slightly bad performance from 2009-2016. Healthcare does relatively well in the full-

sample due to great performance from 2000-2007, great performance in 2007-2009, and 

                                                 
5 This is only an approximate measure as it does not take into account that invested dollar amounts within 

sub-periods vary. 

Ranking

Full Sample 8 1 4 3 5 2 6 7

2000 to 2007 mid 2 3 5 1 4 7 6 8

2007 mid to 2009 mid 8 6 1 2 7 3 5 4

2009 mid to 2016 3 1 8 4 2 6 5 7

Consumer 

Discretionary

Consumer 

Staples Energy Healthcare Industrials

Tele

communication

Information 

Technology Materials

Item 8: High level overview of relative sectoral timing abilities, assuming N = Full sample and H = 16 

Source: Own calculations 
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average performance for 2009-2016. To summarise, sectors with relatively good full-

sample excess returns have not necessarily had good timing abilities within all sub-

sample periods. This highlights the importance of carrying out analyses over various 

sub-sample periods. 

We note that some sectoral excess returns react more extremely to changes in holding 

length compared to others. For instance, firms within the energy sector experience an 

excess return of -3.8% for the full sample period when assuming full smoothing and 

holding lengths. Holding everything else constant, holding lengths of H=10, H=5, H=3 

and H=1 correspond to excess returns of +2.9%, +15.3%, +12.3%, and +7.5%. The 

sector shows a similar development for the 2000-2007 and 2009-2016 sub-periods, and 

nearly the opposite development in the 2007-2009 sub-sample period. Within consumer 

discretionary, excess returns vary substantially with more than 20 percentage point 

differences between different holding lengths within the 2007-2009 sub-sample period, 

assuming constant smoothing length. Telecommunications and healthcare, on the other 

hand, are relatively stable among different holding lengths. This further underlines the 

complexity of the outcome produced in our analysis, as well as the notion that different 

holding lengths should be considered.  

Statistical sectoral analysis 

In the previous section, the paper presented evidence suggesting that managers’ timing 

abilities vary across sectors. Motivated by this, the paper will continue the analysis and 

test if the differences are significant. This will be analysed by applying the statistical 

framework that was defined in the paper’s part on method. To reiterate, the writers 

chose the models of the statistical framework to mitigate the main challenges of the 

data. As such, the parametric ANOVA model was chosen to mitigate the challenge of 

comparing results with high variances. Additionally, the non-parametric Kruskal Wallis 

test was chosen as to mitigate the challenge of non-normality. It is the view of the 

writers that by combining the two models, the validity of our conclusions is enhanced. It 

is important to note that this section will solely investigate if the differences are 

significant or not, and therefore, it will not explain the underlying reasons. Instead, such 

analysis of possible reasons will be considered in parts within the paper’s upcoming 

scenario analyses. As described in our regional analysis, the paper does not find 
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substantial motivation for splitting the sectors up in accordance with their geographic 

distribution. Therefore, the following statistical analysis is performed on worldwide 

sectors. 

In this statistical analysis, we only test firms for the full-sample period and assuming 

full smoothing and holding lengths. Upon having shown how much timing abilities can 

vary when changing these three variables, this is not an ideal solution. However, this 

statistical test is still useful given its twofold purpose: Firstly, it allows us to show that, 

at least for one combination of variables (full-sample period, full smoothing and holding 

lengths), sectoral timing abilities statistically differ. This serves as motivation as to why 

we should adjust sectoral biases when conducting our scenario analyses. Secondly, as 

previously mentioned, the combination of variables (full-sample period, full smoothing 

and holding lengths) is the closest we come to the setup used by Bonaimé, Hankins, 

Jordan (2016). Hence, it is interesting if we can show that the overall poor timing ability 

among our sample firms is the result of highly varying sectoral performance. In the 

following sub-section, we perform and present our statistical analysis.  

Extended statistical sectoral analysis 

The table below shows the groups that differ statistically from each other according to 

the statistical framework. In each section of the table, the left hand side shows the 

groups that statistically outperform the groups on the right hand side. In short, the 

consumer staples, telecommunications and healthcare sectors consistently outperform 

several of their peers, and the materials and consumer discretionary sectors consistently 

underperform their peers. In the following, we will further comment on the key findings 

of this analysis.  
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As seen above, the parametric ANOVA model and the non-parametric Kruskal Wallis 

test both suggest that the timing ability of the sectors differ significantly. The consumer 

staples sector is in this regard a top performer as it statistically outperforms five and 

four peers based on the ANOVA model and the Kruskal Wallis respectively. The 

healthcare, industrials and telecommunications sectors also show signs of 

outperformance as they each outperform two and three peers in the two models 

respectively. This yields a fairly strong conclusion as the parametric and non-parametric 

tests are consistent in indicating which sectors show signs of outperformance.  

While the models yield consistent results in terms of outperformance, there is far less 

consistency when analysing which sectors that underperform their peers. As such, only 

materials shows consistent signs of underperformance, as it underperforms five and four 

of its peers in the two models respectively. The information technology sector on the 

other hand, underperforms four of its peers based on the ANOVA model but none based 

on the Kruskal Wallis test. Similarly, the consumer discretionary and energy sector also 

show mixed results. Based on the ANOVA model, the consumer discretionary sector 

solely underperforms one of its peers, however, based on the Kruskal Wallis test it 

underperforms four of its peers. The energy sector yields even more mixed results. 

According to the ANOVA model it both underperforms and even outperforms one of its 

peers and according to the Kruskal Wallis test the energy sector underperforms four of 

its peers. One should note that the outperformance of energy relative to materials is a 

product of material’s very bad timing performance. 

Non-Parametric - Kruskal Wallis test

Consumer Staples Consumer Discretionary Consumer Staples Consumer Discretionary

Consumer Staples Energy Consumer Staples Energy

Consumer Staples Industrials Consumer Staples Industrials

Consumer Staples Information Technology Consumer Staples Materials

Consumer Staples Materials Healthcare Consumer Discretionary

Energy Materials Healthcare Energy

Healthcare Information Technology Healthcare Materials

Healthcare Materials Industrials Consumer Discretionary

Industrials Information Technology Industrials Energy

Industrials Materials Industrials Materials

Telecommunications Materials Telecommunications Consumer Discretionary

Telecommunications Information Technology Telecommunications Energy

Telecommunications Materials

Parametric - ANOVA model

Item 9: Results from statistical sectoral analysis showing relative out and underperformance 

Source: Own calculations 
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It is important to consider the results presented in this section’s in light of the arguments 

brought forth in the section on method. As such, the analysed data introduces two 

challenges: one of variance and one of non-normality. These insights can be used to 

understand why some pairs only differ significantly in one or the other model. The 

energy and consumer discretionary sectors only yield results when applying the Kruskal 

Wallis test due to their high level of variance. Similarly, information technology only 

yields results when applying the ANOVA model due to the sector’s low level of 

variance. This means that the signs of relative out- and underperformance are subject to 

the underlying assumptions in many cases. This was the very reason for the choice of 

the paper’s statistical models, as they address the main challenges of the data when 

combined. Therefore, it is of key importance to consider which results are statistically 

significant according to both models. Applying this thought, the section can conclude 

that the consumer staples sector statistically outperforms the energy, materials and 

consumer discretionary sectors consistently. The healthcare, industrial and 

telecommunication sectors further outperform materials significantly across the two 

tests. Finally, the consumer staples sector outperforms industrials and the energy sector.  

This section concluded that timing performance differs statistically across several of the 

sectors of the sample based on the statistical framework. While some of the presented 

results depend on the underlying assumptions, others are consistent across both models. 

This provides further evidence indicating that it is important stay vigilant about sector 

biases in the subsequent scenario analyses. However, recall that this statistical analysis 

was only carried out for one specific combination of model variables, namely full 

sample period, and full smoothing and holding length. In the following section, we 

explain and present how we identify relevant combinations of model variables to 

consider in our scenario analyses.  

Identifying combinations 

Going forward, we need to define combinations of smoothing lengths, holding lengths, 

and sub-sample periods that will be used in our scenario analyses. The number of 

possible combinations is simply too high given the scope of our paper, as we have 120 

excess returns for each firm in our sample. Before running a quantitative screening to 

help us identify the most interesting combinations of variables, we will describe our 
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selection criteria and restrictions in this regard. Then, upon running our quantitative 

screening, we use these criteria to help us select the combinations of variables to be 

used in the paper’s scenario analyses. 

Prior to conducting our quantitative screening, we establish the restriction that, 

irrespective of the results from the screening, we want to consider excess return within 

the full sample period when applying full smoothing and holding lengths. Since this is 

our closest approximation to Bonaimé, Hankins, Jordan (2016), we want to test this 

specification for all our scenarios. To choose the remaining combinations of variables, 

we set up the following selection criteria: Firstly, we want to pick combinations of 

smoothing lengths, holding lengths, and sub-sample periods where we see high standard 

deviations among the various sectors’ excess returns, as well as a high sum of excess 

returns among sectors. The intuition is that we find it more interesting to consider 

periods where sectoral performances deviate, and where aggregate sectoral excess 

returns are extremely high or low. Secondly, given that we have a wide range of 

hypothetical smoothing strategies, we want to choose combinations that to some extent 

represent the whole range. In other words, we ideally want to capture long, medium, and 

short smoothing and holding lengths. Thirdly, we want to use the same combinations of 

smoothing and holding lengths within each sub-sample period. We find this to be a 

necessity upon having shown how much excess returns can differ among sub-sample 

periods.  

Upon having presented these criteria, we are ready to conduct our quantitative 

screening. Consider the following two tables showing standard deviation and sum of the 

sectors for each combination of the three variables: 
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Based on the established criteria and tables presented above, we choose to focus on the 

following combinations of smoothing and holding lengths in all sub-periods: Firstly, we 

choose N = Full (16 years) and H = 16 years. As mentioned before presenting our 

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 3.8% 1.4% 2.8% 2.9% 3.2% 3.6%

H = 10 years 4.6% 1.7% 3.4% 3.8% 4.1% 4.5%

H = 5 years 7.2% 2.2% 3.0% 3.7% 4.3% 5.0%

H = 3 years 5.7% 1.4% 2.0% 2.3% 2.8% 3.5%

H = 1 year 4.1% 1.4% 2.3% 2.8% 2.9% 3.2%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 5.4% 1.4% 2.4% 2.8% 3.5% 4.2%

H = 10 years 6.5% 1.9% 2.0% 3.3% 4.4% 5.7%

H = 5 years 7.1% 2.9% 4.0% 5.4% 5.6% 6.3%

H = 3 years 3.3% 1.6% 1.9% 2.2% 2.6% 3.0%

H = 1 year 2.4% 1.7% 2.3% 2.3% 2.2% 2.3%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 10.6% 5.6% 10.6% 10.6% 10.6% 10.6%

H = 10 years 10.6% 5.6% 10.6% 10.6% 10.6% 10.6%

H = 5 years 10.5% 4.9% 10.5% 10.5% 10.5% 10.5%

H = 3 years 6.0% 3.0% 6.0% 6.0% 6.0% 6.0%

H = 1 year 6.0% 2.5% 5.9% 6.0% 6.0% 6.0%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 4.4% 1.1% 2.3% 3.2% 3.8% 4.2%

H = 10 years 4.4% 1.1% 2.3% 3.2% 3.8% 4.2%

H = 5 years 3.4% 0.8% 1.7% 2.4% 2.9% 3.2%

H = 3 years 3.3% 1.3% 2.4% 3.0% 3.2% 3.3%

H = 1 year 4.5% 1.4% 2.4% 3.4% 4.0% 4.3%

Stdev Full Sample N (Smoothing Period)

Excess Returns

Excess Returns
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g
H
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ld
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g

Stdev 2000-2007 N (Smoothing Period)

H
o
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g

Stdev 2009-2016 N (Smoothing Period)

Stdev 2007-2009 N (Smoothing Period)

Excess Returns

Excess Returns

H
o
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g

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -21.8% -28.8% -48.0% -48.7% -44.1% -38.3%

H = 10 years -17.3% -27.4% -45.3% -45.5% -41.0% -35.3%

H = 5 years -2.2% -31.3% -53.2% -49.3% -38.1% -27.3%

H = 3 years -6.0% -20.5% -37.0% -38.5% -35.2% -27.8%

H = 1 year -8.8% -6.1% -15.2% -17.1% -16.4% -15.3%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 52.9% -24.0% -11.0% -3.3% 13.7% 31.4%

H = 10 years 33.3% -17.6% -10.1% -3.9% 3.3% 13.9%

H = 5 years 79.5% -6.2% 7.9% 21.9% 44.2% 62.7%

H = 3 years 43.8% -13.3% -5.2% 1.0% 12.4% 26.1%

H = 1 year 4.5% 0.7% 4.2% 0.9% 0.6% 2.4%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -148.8% -75.1% -146.8% -148.8% -148.8% -148.8%

H = 10 years -148.8% -75.1% -146.8% -148.8% -148.8% -148.8%

H = 5 years -203.0% -107.2% -199.9% -203.0% -203.0% -203.0%

H = 3 years -114.3% -59.8% -113.0% -114.3% -114.3% -114.3%

H = 1 year -105.5% -46.6% -103.9% -105.5% -105.5% -105.5%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 29.1% 6.5% 10.7% 18.2% 24.8% 29.1%

H = 10 years 29.1% 6.5% 10.7% 18.2% 24.8% 29.1%

H = 5 years 41.3% 11.4% 19.6% 28.6% 36.1% 41.0%

H = 3 years 35.5% 8.1% 10.9% 19.8% 29.0% 34.8%

H = 1 year 32.9% 14.1% 22.9% 28.0% 29.3% 32.0%

Sum Full Sample N (Smoothing Period)

Excess Returns

Sum 2000-2007 N (Smoothing Period)

Excess Returns

H
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g
H
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g

N (Smoothing Period)

Excess Returns
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H
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Sum 2007-2009 N (Smoothing Period)

Excess Returns

Sum 2009-2016

Item 10 + 11: Aggregate sums and standard deviations among sectoral excess returns 

Source: Own calculations 
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selection criteria, we had chosen this combination of variables in advance. Secondly, we 

choose N = 12 (3 years) and H=5 years. Observing the two tables above, we note that 

within all periods, excess returns calculated with a smoothing length of 3 years and a 

holding length of 5 years have a very high standard deviation among sectors. 

Furthermore, the aggregate sum of excess returns for this combination is either very 

high or low, depending on the sub-sample period in question. Lastly, we choose N=4 (1 

year), H = 1 year. Generally, this combination is not as interesting as the last one we 

picked with regard to standard deviation and aggregate sum of sectors. However, as 

mentioned, we want to consider combinations with long, medium, and short smoothing 

and holding lengths. Within the options we have for short smoothing and holding 

lengths, no other combinations stand out in terms of standard deviation and sum. Hence, 

we choose the option with the shortest possible smoothing and holding lengths, as this 

ensures the highest amount of variety among the variables of our selected combinations. 

Thus, when we perform our scenario analyses later in the paper, we use the 12 excess 

returns for each firm corresponding to the combinations listed above within each of 4 

sub-sample periods. For illustrative purposes, consider the table below showing excess 

returns for our entire sample group (both regions and all sectors) using the combinations 

of variables specified above. To ease notation and enhance understanding, we refer to 

the combinations of smoothing and holding lengths as a, b, and c, and the time horizons 

as 1, 2, 3, and 4, as seen in axes of the table. For instance, [b,2] refers to a smoothing 

length of 12 quarters (3 years), a holding length of 5 years, and the sub-sample period 

from 2000-2007. 

 

This concludes the paper’s preliminary analyses. Firstly, we found that when 

approximating the conditions, assumptions, and sample group used in Bonaimé, 

Hankins, Jordan (2016), we obtain results pointing in the same direction as the paper in 

question. Secondly, we conducted a similar analysis for EU based firms. We found that 

EU based firms generally appear to possess slightly worse timing ability than US based 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -3.9% -0.9% -7.6%

2000-2007 [2] 6.8% 0.1% 3.3%

2007-2009 [3] -21.9% -6.7% -28.9%

2009-2016 [4] 4.3% 1.7% 4.1%

Full Sample N (Smoothing Length), H (Holding Length)

P
e
r
io

d
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firms, but nevertheless that results were fairly similar to those found for US based firms. 

Thirdly, we expanded on our regional analysis by changing holding and smoothing 

lengths as well as sub-sample periods simultaneously. We found that the results 

generated by our model are heavily affected by our choice of variables, which serves as 

evidence indicating that the conclusions reached by Bonaimé, Hankins, Jordan (2016) 

are too simplistic. Moreover, we found that regional performances between US and EU 

based firms were fairly similar, and consequently, we will not adjust for regional biases 

in our subsequent scenario analyses. Fourthly, we conducted a similar analysis for our 

total sample group divided into 8 respective sector groups. We found that timing 

abilities vary substantially among different sector groups, and used our statistical 

framework to show that some of these differences are statistically significant. Last, 

based upon the findings of our sectoral analysis, we conduct a quantitative and 

qualitative screening to identify the most interesting combinations of variables to be 

used in our subsequent scenario analyses. 

In the following part, we will introduce the paper’s supplementary theory. Together 

with the paper’s core theory, the concepts and ideas introduced in this part will make up 

the paper’s theoretical framework. Subsequently, the paper’s theoretical framework will 

form the basis for the scenario analyses. 

Theoretical framework II – Supplementary theory 

Before conducting our scenario analyses, we now present the second part of the paper’s 

theoretical framework which encompasses our supplementary theory. Firstly, we 

present concepts relating to managerial incentives in the context of share repurchases. 

The purpose of this subsection is to demonstrate that a variety of factors unrelated to 

valuation can affect managers’ decision to repurchase shares. Secondly, we present and 

explain the notion that market participants have varying abilities to absorb information, 

and reflect on how it relates to share repurchases. Specifically, we focus on differences 

between institutional and retail investors, and support our theoretical concepts with 

empirical evidence. Thirdly, we explain how debt covenants can affect timing ability of 

share repurchases. 
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Managerial incentives in conduction share repurchases 

Managements are incentivised to make decisions that favour the firm’s equity holders. 

As such, they are incentivised to conduct repurchases with positive NPV’s. Firstly, 

managements commonly hold substantial equity stakes in their firms. Secondly, 

managements are dependent on support from their Board of Directors, which in turn is 

elected by shareholders. As such, managers are incentivised to maximize shareholder 

value in order to keep their jobs and to increase the value of their own equity stakes 

(Berk, DeMarzo, 2013, p. 553). 

However, managements may have other incentives to repurchase shares in addition to 

those relating to creation of long-term non-tendering shareholder value. For instance, 

managers may have an incentive to actively pursue share repurchases if their 

compensation is linked to earnings per share (EPS). As shown in Plenborg (2012), and 

as elaborated upon by the authors of this paper in a project (Jacobsen, Frandsen, Quist 

(2015)), share repurchases will lead to an increase in EPS if return on invested capital 

exceeds the net borrowing rate. In this regard, Cheng et. al (2015) shows that firms 

where the CEO’s compensation is linked to EPS growth are more likely to conduct 

share repurchases.  

The example relating to EPS as presented above is merely on out of multiple reasons as 

to why managers may conduct share repurchases irrespective of the current valuation of 

their firms. It is beyond the scope of this paper to cover other potential rationales behind 

conducting repurchases, and refer to our literature review for a list of sources providing 

such examples. For the purpose of this paper, the key takeaway is that managements’ 

may have a variety of ulterior motives behind conducting repurchases. As will be 

elaborated upon in the next paragraph, this potential lack of full attention devoted 

towards undervaluation provides an understanding of why some firms may time their 

repurchases badly. 

The idea that managements potentially have ulterior motives behind conducting 

repurchases does not necessarily imply that managements are indifferent about the NPV 

of repurchases as investments. However, consider a situation where a given 

management is somehow restricted from timing their repurchases in a value-creating 

manner. Imagine that this management has strong incentives to carry out repurchases, 
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potentially due to its incentive programme. If this management recognises a brief 

window of opportunity to repurchase shares, the NPV of the repurchase as an 

investment may not be of much importance. In sum, it could be that managements’ 

attempt to time repurchases to the best of their ability, but that they are restricted from 

conducting repurchases at times where it would be optimal to do so. As will be 

explained later, this intuition is highly relevant when considering the effects of financial 

leverage on firms’ timing abilities, since managements’ can be restricted by debt 

covenants. 

Market participants’ varying abilities to absorb information 

Although we assume a variant of the EMH close to the semi-strong version, we 

acknowledge that market participants are not a homogeneous group. Firstly, some 

market participants have access to more public information than others. For instance, 

research from sell-side analysts is obtained through subscriptions, and various financial 

databases, such as Bloomberg and Thomas Reuters, are generally not available to retail 

investors. Secondly, market participants do not have the same capacity to absorb and 

process information, and nor are they equally skilled in doing so. As supported by 

Brennan and Thakor (1990), it makes intuitive sense that the average institutional 

investor has more time and better qualifications to process information than the average 

retail investor. 

Consequently, in line with Brennan and Thakor (1990), we argue that the average 

institutional investor should be able to provide a better estimate of a given security’s 

intrinsic value than the average retail investor. Firstly, this implies that the market value 

of a firm with a high percentage of institutional investors is less likely deviate from 

what the firm’s management believes it should be. Hence, cases with under- or 

overvaluation of security prices is less likely, which intuitively makes it more difficult 

for management to time their repurchases in a value-adding manner. Secondly, it 

implies that the average institutional investor should be better than the average retail 

investor at determining whether a firm’s given repurchase has a positive, neutral or 

negative NPV. If an institutional shareholder believes that a firm repurchases large 

amounts of shares when it is overvalued, the shareholder in question has an incentive to 

tender his shares.  
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Agency costs of leverage 

In the following sections, we elaborate on the agency costs of leverage that can arise 

due to conflicts of interest between debt and equity holders. In situations where firms 

have debt, a conflict of interest arises if investment decisions have different impacts on 

the value of equity and debt. On the one hand, debt-holders have the first claim on the 

firm’s assets, but their upside is capped. As a result, debt-holders prefer low risk assets 

with limited upside potential. On the other hand, equity-holders receive no pay-off until 

debt-holders have received their claim, but have unlimited upside on the residual value. 

Thus, equity-holders prefer high risk assets with high upside potential. Situations can 

arise where equity-holders are incentivised to follow investment decisions with negative 

NPV, since debt-holders will bear the costs of a lower firm value should the investment 

go badly (Berk, DeMarzo 2013, p. 553). As managers are incentivised to maximize 

shareholder value, we refer to the loss from pursuing an investment with negative NPV 

as the agency cost of debt. 

To mitigate the agency cost of debt, debt-holders often impose a variety of debt 

covenants. The purpose of covenants is to align management’s interests with the 

interests of debt holders. Typically, financial covenants include requirements such as 

minimum cash position and maximum leverage ratios. Furthermore, they can limit the 

borrower’s use of the borrowed cash, limit the borrower’s ability to obtain more debt, 

and restrict the borrower from pursuing specific investment decisions. Firms with 

relatively high degrees of financial leverage will typically be affected by more stringent 

covenants. Thus, it follows that firms with more debt, and hence more restricting 

covenants, will have less desirable conditions for timing share repurchases. Firstly, it 

may not be possible for these firms to raise additional capital to be used for repurchases. 

Secondly, these firms may be restricted from repurchasing shares when their multiples, 

cash position, or any other contractual requirement is not fulfilled.  

We argue that the contractual restrictions related to financial covenants as described 

above can hinder firms from conducting share repurchases with positive NPV’s. 

Moreover, such restrictions may lead to a much narrower window of opportunity to 

conduct share repurchases. Consider a situation where the management of a highly 

leveraged firm, due to their availability of private information, determines that their 
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firm’s shares are substantially undervalued. Thus, conducting a repurchase would be a 

positive NPV investment. However, due to difficult market conditions, as well as a 

potential requirement of a minimum cash position, the firm does not have enough 

excess cash to follow the investment opportunity without raising additional funds. If the 

firm cannot raise additional funds due to financial covenants, or if the firm is not 

allowed to use newly raised debt for investment purposes, management cannot conduct 

the repurchase. Thus, the firm in the hypothesised example would forego an investment 

opportunity with a positive NPV. Furthermore, recall this paper’s previous argument 

that managements may have an incentive to carry out repurchases irrespectively of the 

NPV of the repurchase as an investment. Logically, if all repurchasing firms are trying 

to time repurchases to the best of their ability, but some firms have a much narrower 

window of opportunity than others, then these firms are at a clear disadvantage with 

regard to timing ability.  

This concludes our part encompassing the paper’s supplementary theoretical concepts, 

which in turn concludes the paper’s theoretical framework. In the following sections, we 

conduct the paper’s scenario analyses, in which the supplementary theoretical concepts 

will be applied along with the paper’s core theoretical concepts. 

Introduction to scenario analyses 

In this part of the paper, we state, rationalise, and statistically analyse 4 hypotheses 

relating to timing ability among specific categories of firms in our sample. These 

hypotheses are all based on corporate finance theory as presented in the paper’s 

theoretical framework. Firstly, we provide a brief introduction of the rationale and 

motivation behind conducting the analyses. In this regard, we explain how we compare 

the results obtained in our scenario analyses to discuss the validity of the variables we 

test for as proxies for theoretical concepts. Secondly, we distinguish and discuss which 

biases we will attempt to adjust for. Next, each scenario analysis is carried out. The 

results from the independent scenario analyses are compared, and we comment on the 

overall validity of our findings. 
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Motivation 

The motivation behind conducting the following analyses is ultimately to investigate 

whether specific categories of firms are better at timing repurchases than others. The 

categories are formed following the logic of corporate finance theory as presented in the 

paper’s theoretical framework. Thus, we analyse whether certain theoretically grounded 

statements within the field of corporate finance can be recognised in our sample. In this 

regard, it is crucial to remember that all analyses are carried out in a relative framework. 

As such, if we state that we compare firms with a given “high” variable against firms 

with a given “low” variable, we implicitly mean that firms in the former group have a 

relatively high variable compared to firms in the latter group. 

Before giving more details on how the analyses are structured and carried out, we first 

present some essential information to understanding the subsequent scenario analyses. 

Firstly, we explain how we check and adjust for biases within the individual analyses. 

Secondly, we explain and illustrate how colour coding is used in tables to show 

statistical significance. Upon concluding this part, we present our scenario analyses. 

Adjusting for biases  

Due to the complexity and variability of our sample, it is necessary to take a number of 

precautions with regard to potential biases before conducting the analyses. By running 

correlation analyses between the scenario variables and our data, we detect two main 

groups of biases. Firstly, as indicated by our preliminary analyses, timing abilities vary 

significantly between sectors, which lead to a sectoral bias for some variables. 

Secondly, the previously mentioned survivorship bias is present when considering 

variables correlated to market cap. In the following subsections, we elaborate upon how 

we detect and attempt to adjust for these biases.  

Sectoral bias adjustments 

Recall the results from our previously conducted preliminary analyses. Although timing 

abilities only vary slightly between US and EU based firms within our sample, it varies 

substantially more among sectors. This leaves us vulnerable to potential sectoral biases 

when analysing the effects of variables. For instance, if we detect that a given variable 

is high in specific sectors, we may unintentionally compare the sectors’ timing abilities 

against each other if we do not adjust our analyses accordingly. As such, it could be that 
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the variable itself has little to no effect in terms of timing ability, and that it is merely 

the sectors’ performance that leads to differences. However, it could also be that the 

specific variable heavily affects timing ability of the sectors. In other words, we cannot 

immediately conclude whether one variable is an instrument for the other, or whether 

both have an effect. 

To overcome the difficulties explained above, we perform two independent analyses. 

Firstly, before considering this potential bias, we divide all sample firms into non-sector 

specific “High” and “Low” percentiles based on the specific variable being analysed. 

We conduct our analysis on these two categories. Secondly, if a bias is detected, we 

divide firms within all sectors into similar “High” and “Low” percentile groups, and 

analyse each sector independently. Thus, we obtain a better understanding as to which 

variable seems to drive the difference in timing abilities. Naturally, this procedure does 

not exclude the possibility that a number of other factors could account for differences 

in sectoral timing abilities. As such, the variable we analyse could be an instrument for 

something we have not considered. Nevertheless, we argue that this approach provides 

more thorough and robust analysis. 

Survivorship bias adjustments 

As mentioned in our methodology section, our sample group is affected by a 

survivorship bias. Consequently, firms with high market caps generally possess better 

timing ability than firms with low market caps. Thus, if a given variable is substantially 

correlated to market cap, the results of our analyses are biased. Unfortunately, upon 

conducting our scenario analyses, we found that several interesting variables share this 

characteristic. As outlined in Appendix 1.3, we thoroughly but unsuccessfully attempted 

to adjust for this bias by dividing all firms into high, mid, and low percentile categories 

measured on market cap. Ultimately, in spite of our adjustments, we were unable to 

generate meaningful results for variables highly correlated to market cap. Hence, the 

reader can safely assume that the variables tested in our upcoming scenario analyses are 

uncorrelated to market cap, since this was a core and uncompromisable criteria when 

identifying relevant proxies.  

This concludes our subsection on adjustments for biases. Before presenting more details 

on how we structure our scenario analyses, we briefly explain and demonstrate how we 
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use colour coding to illustrate statistical significance in our tables. This part may seem 

redundant, but it severely eases notation, and we furthermore believe it will enhance the 

readers understanding of upcoming analyses. 

Colour coding 

In the following sections, we use the following colour coding in tables: Dark purple 

squares indicates parametric significance, orange squares indicate non-parametric 

significance, and light blue squares indicate both parametric and non-parametric 

significance. 

 

To exemplify, consider the two tables below showing test statistics for differences 

between a category with high price to book ratios and a category with low price to book 

ratios. The two tables, “Full Sample Parametric” and “Full Sample- Non-parametric”, 

show LSD values and p values from our parametric and non-parametric tests 

respectively. On the left-hand side, we observe parametric significance when the 

Bonferroni adjusted LSD values are positive. For the non-parametric tests on the right-

hand side, the table shows p values. Thus, we see statistical significance when the p 

values are below our alpha level. 

 

With this in mind, consider now the two tables below showing excess returns for the 

category with low price to book ratios and the category with high price to book ratios. If 

both tests show statistical significance, the category showing outperformance is given a 

light blue colour. If either test indicates statistical significant outperformance, but the 

other test does not, the outperforming category is correspondingly given an orange or 

dark purple colour. As a result, it is not necessary to see the test statistics to understand 

where we have observed statistical significance. All test statistics can be found in 

Appendix 2.3, and will therefore not be presented in the paper unless specifically 

relevant to an argument. 

Colour coding

Parametric significance Non-parametric significance Parametric- and Nonparametric significance

Bonferroni Adjusted LSD N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Kruskal-Wallis N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 1.0% -7.4% -6.1% Full Sample [1] 0.0% 17.8% 1.2%

2000-2007 [2] 1.5% -9.2% -9.8% 2000-2007 [2] 0.0% 10.2% 58.2%

2007-2009 [3] 12.6% -9.6% 19.3% 2007-2009 [3] 0.0% 1.3% 0.0%

2009-2016 [4] 2.1% -8.8% -2.1% 2009-2016 [4] 0.0% 10.9% 0.0%

Full Sample Parametric N (Smoothing Length), H (Holding Length)
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Full Sample - Non-parametric N (Smoothing Length), H (Holding Length)

P
e
r
io

d



75 

 

 

This concludes our brief note on colour coding, which will be heavily used from this 

point onwards. Lastly, before moving into our scenario analyses, we present a brief 

overview of how the following scenario analyses are structured. 

Structure of scenario analyses and validity considerations 

In total, four scenario analyses will be carried out independently from each other. 

However, although the analyses are carried out independently, we reiterate that the 

analysed hypotheses are all based on our theoretical framework. Whereas our theoretical 

framework is abstract, complex, and intangible in nature, the variables applied in our 

analyses are simpler, quantifiable proxies meant to approximate the theoretical ideas. 

This adds uncertainty to theoretically based conclusions obtain in our analyses. 

Consequently, it is relevant to consider if independently conducted analyses based on 

similar theoretical concepts show results pointing in the same direction. It strengthens 

the validity if the results obtained from our analyses are similar, and/or if we can 

explain why any deviations are present. 

To reiterate, we consider if the variables applied in our analyses can be assumed to 

function as proxies for underlying theoretical concepts and ideas. In this regard, it is 

important to remember that a lack of validity would not imply that the results of our 

analyses are invalid. For instance, assume that one hypothesis states that firms in 

category X outperform firms in category Y due to theory Z. If our scenario analysis 

establishes that firms in category X do in fact outperform firms in category Y, then this 

conclusion holds whether or not theory Z is the reason behind the outperformance. 

From an investor standpoint, it can be argued that, although value-adding, it is not 

crucially important whether theory Z is the explanation behind the outperformance as 

long as the empirical relationship holds. Hence, this paper’s contribution with its 

scenario analyses is not entirely dependent on the outcome of our validity analyses. The 

point is that whereas we can say with statistical certainty whether firms in category X 

outperforms firms in category Y, we cannot establish quantifiable and measurable links 

between abstract theoretical concepts and such outperformance with complete certainty. 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 1.2% -0.4% -9.1% Full Sample [1] -8.1% -1.4% -7.0%

2000-2007 [2] 11.8% 0.5% 4.0% 2000-2007 [2] 4.3% -0.6% 2.9%

2007-2009 [3] -29.8% -7.3% -38.5% 2007-2009 [3] -15.1% -6.0% -19.6%

2009-2016 [4] 9.6% 1.9% 7.2% 2009-2016 [4] -0.2% 1.8% 1.1%

Price-to-Book (HIGH) N (Smoothing Length), H (Holding Length) Price-to-Book (LOW) N (Smoothing Length), H (Holding Length)
P
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Although not critically important, it is, on the other hand, value adding from an investor 

standpoint if it can be inferred that firms belonging to category X outperform due to 

theory Z (or any other theory for that matter). If a theoretical link can be established or 

at least strongly implied, it should be easier for investors to rationalise whether they 

believe similar trends could be present in future periods. If no or only a weak theoretical 

link can be established between a given category’s outperformance and underlying 

theory, we think it is reasonable to be more sceptical of whether the trends implied by 

the analyses should repeat themselves. Hence, we argue that discussing the theoretical 

validity of our proxies does not have a substantial impact on the contributions of this 

paper, but that it is something that needs to be kept in mind. 

Discussions of validity will primarily be qualitative in nature, and it is not possible to 

produce clear-cut answers. We present and comment on evidence and attempt to 

establish inference based on similarities and differences. We try to cover a wide range 

of views in our discussions of validity, and ultimately explain which view(s) we 

consider to be most likely given the evidence presented. Naturally, this process is 

subjective, and it is highly prone to uncertainty. Therefore, we remain critical 

throughout the discussions of validity, and encourage the reader to do the same. This 

will also be reflected when we subsequently discuss the implications stemming from the 

paper’s scenario and validity analyses. 

To ease comparison of the results generated from our scenario analyses, we conduct 

them in pairs. The rationales behind the exact pairs are theoretically grounded, and will 

be explained in depth later. Firstly, we conduct and present two independent analyses 

where firms are categorised based on price to book and financial leverage ratios. Upon 

having conducted these analyses, we compare the results and discuss the validity of the 

proxies with regard to the underlying corporate finance theory. Secondly, we follow the 

exact same procedure, but where firms are categorised based on percentage of 

institutional shareholders and standard deviation among long-term shareholders. Lastly, 

based on the insights gained in the previous comparisons, we discuss the overall validity 

of our scenario analyses with regard to our theoretical framework. This structure is 

graphically illustrated in the figure below. 
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Scenario analyses, part 1 

Price to book hypothesis 

We hypothesise that firms with high price to book ratios should be better at timing share 

repurchases. This hypothesis follows the logic from the paper’s theoretical framework 

on the EMH and mispricing. The intuition is consistent with corporate finance theory, as 

high price to book can be seen as a proxy for real (growth) options. Managers may 

possess inside information about the value of firms real options. Thus, managers should 

be more likely to identify situations where mispricing of the firm is present. Thus, by 

acknowledging that firms with high price to book ratios should have more real options 

than low price to book firms, it follows that high price to book firms should be better at 

timing repurchases.  

We start out by dividing all firms in our total sample into “High” and “Low” price to 

book ratio categories based on a 50% percentile. Hence, we analyse and compare the 

timing ability of firms with low price to book ratios to that of firms with high price to 

book ratios. Below, we present the results of this initial analysis. We note that firms 

with high price to book ratios do better than firms with low price to book ratios in most 

periods, but that there are exceptions to this picture. For instance, firms with low price 

to book ratios do substantially better during [a,3] and [c,3], and slightly better in [b,3] 

[c,1]. To obtain a better understanding of the results generated in this analysis, we 

present a statistical analysis in the following subsection. 

 

Scenario Analyses

Financial leverage 
ratios

Price to book ratios
Percentage of 
institutional 

Standard deviation 
among long term 

Validation Validation

Validation

PART 2PART 1

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 1.2% -0.4% -9.1% Full Sample [1] -8.1% -1.4% -7.0%

2000-2007 [2] 11.8% 0.5% 4.0% 2000-2007 [2] 4.3% -0.6% 2.9%

2007-2009 [3] -29.8% -7.3% -38.5% 2007-2009 [3] -15.1% -6.0% -19.6%

2009-2016 [4] 9.6% 1.9% 7.2% 2009-2016 [4] -0.2% 1.8% 1.1%

P
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Full Sample (HIGH) N (Smoothing Length), H (Holding Length) Full Sample (LOW) N (Smoothing Length), H (Holding Length)
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Statistical analysis 

In this subsection, we present a statistical analysis using the colour coding and notation 

as presented earlier in the paper. We similarly note that both our non-parametric and 

parametric tests indicate that firms with high price to book ratios significantly 

outperformed firms with low price to book ratios for [a,1], [a,2] and [a,4]. Moreover, we 

observe that firms with low price to book ratios significantly outperformed firms with 

high price to book ratios in [a,3], [b,3], and [c,3], although our parametric test does not 

show statistical significance for [b,3]. This indicates that the variance associated with 

the results compared in [b,3] is too high to make a meaningful conclusion for this 

combination. Lastly, we note that firms with high price to book ratios significantly 

outperformed firms with low price to book ratios according to our non-parametric test in 

[c,4], but similarly infer that the variance is too high for our parametric test to show 

statistical significance.  

In sum, it appears that the results seen for [1], [2], and [4] are generally in line with our 

stated hypothesis. However, it is interesting to note that high price book firms, which 

clearly possess relatively good timing ability within strong macroeconomic conditions 

(that is, in periods with positive GDP growth such as [2] and [4]), underperform low 

price to book firms during the financial crisis (that is, a period with low GDP growth, 

[3]). One explanation could be that firms with high price to book ratios, realising their 

informational advantage, are more opportunistic in their repurchasing behaviour. 

Following this logic, we would expect firms with low price to book ratios, 

understanding their limited informational advantage, to be less opportunistic in their 

repurchasing behaviour. Consequently, we would expect low price to book firms’ actual 

repurchases to be fairly similar to smoothed repurchases. Hence, when security prices 

suddenly drop, as they generally did in 2008, firms with low price to book ratios should 

outperform. 

Additionally, we present an alternative explanation as to why firms with low price to 

book ratios appear to outperform firms with high price to book ratios during the 

financial crisis. Although we use price to book ratio as a proxy for real options, it may 

also be seen as a proxy for sensitivity to the market. To understand why this is 

important, imagine that firms with high price to book and low price to book ratios 
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repurchase shares at the exact same points in time. Intuitively, from basic corporate 

finance theory, we expect securities of firms with more sensitivity to the market to 

decrease more than those of less volatile firms in periods with bad market conditions. 

Essentially, if security prices only decrease during a specified period, and all firms 

repurchase shares at the same point in time, the firms’ which security prices decrease 

the least will outperform by design. Hence, if price to book ratios function as a proxy 

for sensitivity to the market, firms with low (high) price to book ratios should have a 

timing advantage during periods with bad (good) market conditions. We acknowledge 

that these two potential explanations presented above are not mutually exclusive, and 

argue that they could both be valid. This will be analysed and discussed more 

thoroughly later.  

Checking for biases 

We suspect and are able to measure a sectoral bias. It is more difficult for outsiders to 

estimate the value of real options within some industries compared to others. For 

instance, many firms within the healthcare sector are highly dependent on specific 

patents and outcomes from complex drug trials. On the contrary, it is fairly straight 

forward for outsiders to provide estimates of operational performance of power plants 

within the energy sector. Logically, as the level of complexity of a firm’s real options 

increases, it becomes more difficult to estimate their value.  

Similarly, some industries are much more dependent on real options than others. 

Consider the bar chart below showing average price to book ratios among repurchasing 

firms in our sample group. For instance, the average price to book ratio within the 

healthcare sector is the highest within our sample group, whereas the average price to 

book ratios in energy and materials are the lowest and second lowest respectively. 

Simply put, growth potential among firms in the two latter industries is much lower than 

in the former. Consequently, if we compare price to book ratios among our sample 

firms, we have a substantial sectoral bias.  
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We face difficulties distinguishing whether sectors can be seen as instruments for 

different levels of price to book ratios, or whether price to book ratios can be seen as 

instruments for different sectors. One the one hand, we cannot rule out that a significant 

part of the explanation behind any differences among sectors’ abilities to time share 

repurchases as seen in our non-sectoral analysis is due to the difference in their real 

growth potentials. In other words, maybe the ability to time repurchases differs among 

sectors because they have different price to book ratios. On the other hand, we cannot 

rule out that a significant part of the explanation behind any differences in timing 

abilities for different levels of price to book ratios is driven by other sector-related 

factors. The sectors in our sample differ in a multitude of operational, financial and 

legal ways. We acknowledge that we cannot possibly comprehend all the reasons as to 

why timing capabilities among sectors may vary. 

Sectoral analysis 

Having tested the hypothesis for our full-sample on a non-sectoral basis, we now 

conduct a similar analysis for each sector. We split all firms all firms into sector-

specific “High” and “Low” price to book sector categories based on a 50% percentile. 

The percentile calculation is conducted independently for each sector, and we thus have 

8 percentile calculations corresponding to 8 “High” and “Low” categories
6
. Hence, we 

now compare consumer discretionary firms with high price to book ratios against 

consumer discretionary firms with low price to book ratios, consumer staples firms with 

                                                 
6 We refer the curious reader to Appendix 2.2, our Excel Model Database, Columns RI:RZ, to see how 

these types calculations are carried out. Unhide the columns by pressing the button above Column RZ. 

Item 12: Average price to book ratios among repurchasing firms in sample 

Source: Own calculations 
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high price to book ratios against consumer staples firms with low price to book ratios, 

and so on. We refer to Appendix 1.4 for all results of this analysis. In the following 

paragraph, we first comment on the overall picture showed by the tables as a group. 

Afterwards, we present and comment on the sectors where we observe statistical results 

relevant to our hypothesis. We are selective in what we present due to the large amount 

of data generated, but will always include the most important statistically significant 

differences between sector-specific “High” and “Low” groups.  

Observing the tables, we note that firms with high price to book ratios outperform firms 

with low price to book ratios within all sectors for [a,1] and [a,4]. For [a,2], firms with 

high price to book ratios outperform firms with low price to book ratios within all 

sectors except energy. We see a near-opposite picture when considering [a,3], where 

firms with low price to book ratios outperform in all sectors except consumer staples 

and telecommunications. For the two remaining combinations of smoothing and holding 

lengths, [b] and [c], we observe that the picture is much more complex. There are no 

consistent and easily distinguishable trends, and we note that for both combinations, 

firms with high price to book ratios outperform in 53% of the cases. To obtain a better 

understanding of these results, we conduct a statistical analysis in the following sub-

section.  

Statistical analysis 

Having considered the results of our sectoral test from a high-level perspective, we now 

begin analysing individuals sectors through the use of statistics. Within consumer 

discretionary, our non-parametric test shows that firms with high price to book ratios 

significantly outperform for [a,1], [a,4] and [c,4]. In this regard, we note that our 

parametric test does not show significant outperformance, which indicates that the 

variance among excess returns is high. On the contrary, both our parametric and our 

non-parametric tests show that firms with low price to book ratios significantly 

outperform in [a,3] and [c,3]. This is an interesting result, since [3], being the period of 

the financial crisis, is generally characterised by high variance compared to the other 

periods. 

 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -2.3% -0.5% -12.6% Full Sample [1] -13.3% -3.0% -9.9%

2000-2007 [2] 10.9% 2.8% 3.1% 2000-2007 [2] 6.2% 1.6% 9.1%

2007-2009 [3] -45.7% -11.0% -51.5% 2007-2009 [3] -29.9% -10.8% -33.0%

2009-2016 [4] 11.8% 2.0% 8.3% 2009-2016 [4] -0.4% 0.4% -0.5%

Consumer Disc. (HIGH) N (Smoothing Length), H (Holding Length) Consumer Disc. (LOW) N (Smoothing Length), H (Holding Length)
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Interestingly, we note a similar pattern to that observed among consumer discretionary 

when we consider industrials and materials. The parametric tests only show statistical 

significance for good timing ability among firms with low price to book ratios in [a,3] 

and [c,3]. Our non-parametric tests also show significant results for high price to book 

firms for [a,1], [a,4] and [c,4] within both sectors, and in addition for [a,2] within 

materials. Thus, whereas firms with high price to book ratios appear to possess better 

timing ability than firms with low price to book ratios for most combinations, this 

tendency cannot be measured by our parametric tests. This is due to high variance in our 

results. On the contrary, whereas firms with low price to book ratios only possess better 

timing ability than firms with high price to book ratios in few periods, this tendency can 

be measured by our parametric test. Hence, in spite of the high variance occurring in our 

results within [3], namely the period of the financial crisis, we can say with statistical 

significance that firms with low price to book ratios within three sectors possessed 

better timing ability. 

 

 

For information technology, we observe that whereas the non-parametric tests observe 

more statistically significant results than for any other sector, none of the results are 

statistically significant according to our parametric test. Thus, although there is a clear 

tendency indicating that firms with high price to book ratios within the sector appear to 

outperform firms with low price to book ratios, we cannot make any conclusions with 

statistical certainty. 

 

We note that within consumer staples and telecommunications, the non-parametric tests 

only indicate statically significant differences for one and none of the results, 

respectively. This is a peculiar result, as the tables (as seen below), generally indicate 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 4.3% -0.5% -14.5% Full Sample [1] -5.4% -0.5% -8.3%

2000-2007 [2] 13.0% 1.6% -0.9% 2000-2007 [2] 7.1% 0.1% -2.9%

2007-2009 [3] -38.1% -8.3% -52.2% 2007-2009 [3] -16.6% -4.8% -24.8%

2009-2016 [4] 11.3% 2.2% 9.1% 2009-2016 [4] 2.9% 1.8% 3.9%
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Industrials (HIGH) N (Smoothing Length), H (Holding Length) Industrials (LOW) N (Smoothing Length), H (Holding Length)

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -2.3% -0.7% -8.8% Full Sample [1] -11.6% 1.8% -0.5%

2000-2007 [2] 20.6% 1.8% 3.8% 2000-2007 [2] 3.4% 4.3% -0.5%

2007-2009 [3] -34.5% -9.1% -45.2% 2007-2009 [3] -4.5% -4.4% -3.5%

2009-2016 [4] 3.0% 1.8% 3.4% 2009-2016 [4] -7.2% -0.1% -4.5%

P
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Materials (HIGH) N (Smoothing Length), H (Holding Length) Materials (LOW) N (Smoothing Length), H (Holding Length)

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -0.6% -1.1% -6.3% Full Sample [1] -9.0% -3.8% -10.9%

2000-2007 [2] 3.1% -0.5% 6.8% 2000-2007 [2] -1.0% -4.4% -1.5%

2007-2009 [3] -21.4% -5.1% -27.2% 2007-2009 [3] -16.8% -7.3% -21.8%

2009-2016 [4] 10.3% 1.0% 8.2% 2009-2016 [4] 1.9% 1.4% 3.3%
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Info Tech (HIGH) N (Smoothing Length), H (Holding Length) Info Tech (LOW) N (Smoothing Length), H (Holding Length)
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that firms within consumer staples and telecommunications with high price to book 

ratios appear to outperform. However, in spite of the apparent outperformance among 

high price to book firms, none of these differences are statistically significant. For our 

parametric test, this is due to high variance among the results, whereas it is due to 

similar distributions for our non-parametric tests. Keep in mind that from our 

preliminary sector analyses, we know that firms within consumer staples and 

telecommunications generally outperform other sectors. This can lead to an 

interpretation of the apparent lack of statistical significance for the tests conducted for 

price to book ratios. Although price to book ratios may have an effect on the timing 

abilities of firms within consumer staples, the difference is overshadowed by some other 

effect. 

 

 

Ultimately, the difference between excess returns for high and low price to book firms 

within these two sectors is simply too low. We check if this relatively high degree of 

similarity is due to a small spread between the average “Low” and average “High” price 

to book ratios within the sectors, but find that the spreads are near the full sample 

average of 3.0x. 

In sum, we have the following key takeaways from our sector analysis and tests: Firstly, 

our non-parametric tests generally support the notion that firms with high price to book 

ratios are better at timing their repurchases for the full sample period [1], for 2000-2007 

[2], and for 2009-2016 [4]. However, on a sectoral level, our parametric tests do not 

support this conclusion, which indicates that high variance among our results. Still, we 

need to keep in mind that when conducting our parametric tests on individual sectors, it 

will be harder to achieve statistical significance due to lower sample sizes. Both our 

parametric and non-parametric tests show statistically significant evidence supporting 

our hypothesis in our non-sectoral test. In spite of the lack of significance in our sectoral 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 4.9% 1.5% -2.5% Full Sample [1] 0.3% 1.8% -5.8%

2000-2007 [2] 32.7% 0.4% -2.1% 2000-2007 [2] 4.0% 0.1% 1.6%

2007-2009 [3] -11.4% -4.1% -22.9% 2007-2009 [3] -27.5% -2.5% -25.9%

2009-2016 [4] 7.5% 4.1% 6.8% 2009-2016 [4] 6.7% 1.7% 4.0%

N (Smoothing Length), H (Holding Length)

P
e
r
io

d

P
e
r
io

d

Consumer Stap. (HIGH) N (Smoothing Length), H (Holding Length) Consumer Stap. (LOW)

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 4.7% -2.4% 4.7% Full Sample [1] 2.4% 0.2% -4.8%

2000-2007 [2] -0.4% 4.1% 4.4% 2000-2007 [2] -0.5% 0.8% -8.8%

2007-2009 [3] -6.1% -2.5% -9.7% 2007-2009 [3] -6.8% -1.7% -12.4%

2009-2016 [4] 5.2% -2.1% -0.3% 2009-2016 [4] 3.6% 2.2% 4.0%
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Telecom (HIGH) N (Smoothing Length), H (Holding Length) Telecom (LOW) N (Smoothing Length), H (Holding Length)
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parametric tests, we generally see evidence in favour of our hypothesis when 

considering period [1], [2], and [4]. 

Secondly, both our non-parametric and parametric tests indicate that firms with low 

price to book ratios possess better timing ability from 2007-2009 [3]. This is the case 

for non-sectoral as well as for three firms in our sectoral tests. Moreover, our non-

parametric tests show statistically significant results for additional sectors. Thus, we see 

fairly strong evidence indicating that firms with low price to book ratios are better at 

timing repurchases in [3], which is the time period including the peak of the financial 

crisis. As previously mentioned, it appears that firms with high price to book ratios 

possess better timing ability in periods with positive GDP growth, whereas firms with 

low price to book ratios possess better timing ability in periods with negative GDP 

growth. We refer to detailed arguments presented above as to why this may be the case. 

In conclusion, referring to the hypothesis we set out to test, we see evidence indicating 

that firms with high price to book ratios are generally better at timing their repurchases 

than firms with low price to book ratios in periods with positive GDP growth. On the 

contrary, we see evidence indicating that firms with low price to book ratios have 

possessed better timing ability during a period with negative GDP growth. In sum, we 

stress that when considering the full sample period, which in some sense “nets out” the 

effects from the sub-periods, we see evidence that firms with high price to book ratios 

perform better. 

Comments on validity 

As discussed, it could be that firms with high price to book ratios perform differently 

from firms with low price to book ratios for reasons unrelated to any supposed 

managerial informational advantages. For instance, one potential issue stemming from 

this first scenario analysis is that price to book ratios may be a proxy for sensitivity to 

the market, which in turn could affect firms’ timing ability. To reiterate, we stress that 

the validity of our choice of variable to serve as a proxy for a theoretical concept does 

not affect the conclusions of the analysis. In other words, the link we have established 

between outperformance for different categories of price to book ratios holds in spite of 

uncertainties relating to the theoretical foundation. With this in mind, we explain how 

we consider validity in the following paragraph.  
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We further investigate the validity of price to book ratios as proxies for superior 

managerial information by presenting and testing a hypothesis relating firms’ timing 

abilities to their degree of financial leverage. As will be explained more in-depth in the 

following section, both price to book ratios and financial leverage ratios can, on the one 

hand, be seen as proxies for sensitivity to the market. On the other hand, we predict that 

firms with a low degree of financial leverage will outperform based on our theoretical 

framework. Therefore, we would expect opposing results between firms with high price 

to book ratios and high financial leverage ratios in the full-sample period. However, 

based on our alternative explanation relating to sensitivity to the market, we would 

expect similar conclusions from firms with high price to book and financial leverage 

ratios within sub-periods. Thus, by comparing the findings of these two scenario 

analyses, we obtain a better understanding of the underlying drivers of timing ability in 

our sample group. 

Financial leverage hypothesis 

In this section, we present and analyse the hypothesis that firms with a relatively low 

degree of financial leverage are better at timing their share repurchases than firms with a 

relatively high degree of financial leverage. Additionally, as described in the previous 

paragraph, we use the results generated in this section to check the validity of the results 

related to price to book ratios generated in the previous section. We will present two 

arguments as to why firms with low financial leverage should be better at timing 

repurchases relating to financial covenants and the disciplinary function of debt. Upon 

completing our analysis, we compare our findings to check the validity of the 

theoretically grounded proxies used in this as well as the previous scenario analyses.  

We expect firms with more stringent financial covenants to mistime their repurchases, 

because they may only have limited unfavourable windows of time to conduct them. 

We refer to our supplementary theoretical concepts to understand why this should be the 

case. Following the logic from this section, a highly levered company is likely to have 

worse timing abilities than peers with lower financial leverage. Additionally, our 

hypothesis takes into account the disciplinary effects of debt. In pursuit of personal 

interests, managers of highly leveraged companies are discouraged from making risky 

investment decisions. Managers want to avoid situations of financial distress, which can 
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lead to them losing their jobs. In conducting a repurchase, the firm increases its net debt 

position, which is unfavourable to managers in situations with declining or uncertain 

market conditions. 

Our last argument behind leveraged firms’ lack of timing ability is empirically rather 

than theoretically grounded. As observed by Dittmar and Dittmar (2008) share 

repurchase activity is positively correlated to economic upswings. This is in line with 

Skinner (2007), which shows that share repurchase activity is ultimately determined by 

firms’ earnings. Uncontroversially, economic upswings and relatively high earnings 

typically correspond with high security prices due to positive explanations about future 

firm performance. This is supported by what the writers found in a previous project 

(Jacobsen, Frandsen, Quist, 2015), where we determined that cash generation was 

correlated to repurchase activity within out sample. In the following paragraph, we 

reiterate and further explain the why this empirical observation is relevant to debt 

covenants and timing of repurchases. 

All else equal, repurchases provide better returns if conducted at times of low share 

prices. During challenging market conditions, managements of indebted firms can 

easily be restricted from conducting repurchases. As previously mentioned, this can be 

due requirements of a minimum cash position or certain valuation multiples, which 

would be affected by low earnings. Relatively low earnings are characteristic for 

economic downturns. As a result, by design of their debt covenants, managers of highly 

indebted firms are likely to be unable to repurchase shares at the most opportune 

moments, namely periods with challenging market conditions and hence low security 

prices.  

In sum, firms with relatively high financial leverage should have less flexibility in 

timing their repurchases. Firstly, such firms are forced to weigh in the interests of the 

debtholders due to financial covenants, which limits the windows of opportunities 

where they can conduct repurchases. Secondly, due to the disciplinary effects of debt, 

managers may be unwilling to conduct repurchases in periods with market declines or 

uncertainty. Thirdly, since periods with low GDP growth empirically provide the most 

opportune moments to repurchase shares, indebted firms are likely to repurchase in 

periods with high security prices.  
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Analysing effects of financial leverage 

We measure financial leverage as total liabilities divided by total assets measured as of 

January 2016. The underlying assumption here is that, on average, firms maintain 

constant financial leverage relative to each other. Thus, although some firms have 

drastically altered their capital structures within the sample period, these changes should 

balance out given the size of our sample. 

We start out by dividing all firms in our sample group into “High” and “Low” financial 

leverage categories based on a 50% percentile. Hence, we analyse and compare the 

timing ability of firms with high financial leverage to that of firms with low financial 

leverage. Below, we present the results of this initial analysis. Note that firms with low 

financial leverage appear to outperform in full sample period [1] as well as during the 

financial crisis [3], whereas firms with high financial leverage generally appear to 

outperform from 2000-2007, [2], and from 2009-2016, [4]. Whereas outperformance for 

firms with low financial leverage is in line with our theoretical framework, it is 

interesting to consider what causes firms with high financial leverage to outperform in 

periods characterised by macroeconomic uplifts. A possible explanation will be 

presented in the paragraph below. 

 

Recall the paper’s previous argument that price to book ratios can be seen as proxies for 

sensitivity to the market, which may explain at least part of the results generated in the 

related analysis. We argue that a similar argument can be made for financial leverage, as 

highly levered firms are, all else equal, more sensitive to the market. Hence, it could be 

that firms with a high degree of financial leverage outperform during periods with good 

macroeconomic conditions because their securities simply appreciate more in these 

periods. In this regard, it should be pointed out that firms with a high financial leverage 

are not necessarily more sensitive to the market than firms with low financial leverage. 

As will be discussed later in this analysis, firms within some industries can withstand 

much higher leverage ratios than others due to their composition of assets and/or cash 

flow profiles. 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -4.2% -1.4% -6.2% Full Sample [1] -3.4% -0.3% -8.7%

2000-2007 [2] 7.0% 0.7% 5.7% 2000-2007 [2] 6.4% -0.4% 0.8%

2007-2009 [3] -25.3% -8.1% -33.9% 2007-2009 [3] -18.1% -5.1% -23.5%

2009-2016 [4] 4.5% 2.0% 5.2% 2009-2016 [4] 4.0% 1.4% 3.0%
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Full Sample (HIGH) N (Smoothing Length), H (Holding Length) Full Sample (LOW) N (Smoothing Length), H (Holding Length)
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Statistical analysis 

We note that both our parametric and non-parametric tests indicate statistically 

significant outperformance for firms with low financial leverage in [c,3]. This is the 

only result where the parametric tests show statistical significance. Additionally, the 

non-parametric tests show outperformance in [b,3] for firms with low financial 

leverage, and outperformance in [a,2], [b,2], [c,2], [b,4], and [c,4] for firms with high 

financial leverage. Interestingly, neither of the tests indicates statistical significance 

relating to the full sample period [1]. Consequently, we do not have strong statistical 

evidence for or against the stated hypothesis after conducting our initial tests. However, 

it should be noted in this regard that our non-parametric test nearly shows statistical 

significance in [b,1] with a p-value of 5.4%. Hence, if we had chosen a bigger yet still 

reasonable alpha level of 10%, our non-parametric test would have indicated that firms 

with a low degree of financial leverage outperform for this combination. Additionally, 

although we only see parametric statistical significance in one period, our parametric 

tests nearly shows statistical significance in several periods. This is illustrated in the 

tables below. 

 

Overall, we see evidence indicating that firms with high financial leverage do better 

during periods with good macroeconomic conditions ([2] [3]), and that firms with low 

financial leverage generally do better during periods with bad macroeconomic 

conditions, [4]. Before making any further conclusions on the matter, we check for 

potential biases to adjust for.  

Checking for biases 

We find that that some sectors have a substantially higher average level of financial 

leverage than others. Consequently, if we measure the effects of financial leverage 

across our entire sample, we impose a substantial sectoral bias. In other words, the 

previously conducted test was to some degree comparing high levered sectors against 

lowly levered sectors, rather than relatively highly leveraged firms against their relevant 

peers. Consider the following graph showing average financial leverage among 

repurchasing firms in our sample group. Note that sectors characterised by a high a 

Bonferroni Adjusted LSD N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Kruskal-Wallis N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -7.3% -7.0% -5.7% Full Sample [1] 49.2% 5.4% 59.5%

2000-2007 [2] -10.8% -9.1% -2.6% 2000-2007 [2] 3.7% 2.0% 1.5%

2007-2009 [3] -4.0% -7.4% 0.3% 2007-2009 [3] 30.7% 0.3% 2.0%

2009-2016 [4] -8.0% -8.0% -34.0% 2009-2016 [4] 27.6% 1.8% 0.5%

Full Sample - Non-parametric N (Smoothing Length), H (Holding Length)
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Full Sample Parametric N (Smoothing Length), H (Holding Length)
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proportion of immaterial assets, such as healthcare and information technology, have 

lower degrees of financial leverage than industries characterised by a high proportion of 

material assets, such as industrials and telecommunications. This is expected, since 

assets in the two latter industries generally function better as collateral then those in the 

former. Furthermore, firms belonging to latter industries generally have more stable and 

predictable cash flows than firms belonging to the latter industries. 

 

 

Given our large sample size, we find it reasonable to assume that firms within an 

industry maintain a constant relative proportion of financial leverage over time. In other 

words, while the average proportion of financial leverage surely varies over time for a 

given sector, it is reasonable to assume that the relative proportion of financial leverage 

between firms within a given sector remains constant. One pitfall in this regard is the 

fact that sector classifications are not necessarily constant over time. It is likely that 

firms which have drastically altered their business models during the sample period 

have also altered their leverage ratio. In spite of this source of imprecision, we argue 

that our estimate of financial leverage is sufficiently solid. 

When dividing firms into sector-specific percentile-based groups corresponding to 

“High” and “Low” financial leverage, we expect to find that the difference between 

“High” and “Low” groups vary substantially for several reasons. Firstly, the spread 

between financial leverage of the average firm in the “High” and “Low” groups varies 

among sectors. Consider the bar chart below showing this difference for each sector as a 

percentage. For instance, note that the spread is much higher between the average 

Item 13: Average financial leverage ratios among repurchasing firms in sample 

Source: Own calculations 
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“High” and “Low” firm within healthcare and information technology than industrials 

and telecommunications. Secondly, some sectors have more diversity among firms’ 

asset compositions than others. For instance, you can find firms within the healthcare 

and information technology sectors with close to no assets suitable for use as collateral, 

whereas most firms within other industries are much better off in that regard. Thirdly, it 

could be that financial leverage simply affects different sectors in different ways for 

reasons we do not consider in this part of the paper. In sum, there are numerous reasons 

as to why the effect of financial leverage can affect timing ability in different ways 

among sectors. 

 

 

We split all firms all firms into sector-specific “High” and “Low” financial leverage 

sector categories based on a 50% percentile. The percentile calculation is conducted 

independently for each sector, and we thus have 8 percentile calculations corresponding 

to 8 “High” and “Low” groups. We refer to Appendix 1.5 for the results of the analysis, 

which will be commented on in the next paragraph. 

We note that results vary among sectors, but that on an aggregate level, sectors with low 

financial leverage appear to do better than firms with high financial leverage. This is 

measurable before running any statistical tests as sectors with low leverage show 

outperformance for around 57% of the combinations of variables. For consumer 

discretionary, healthcare, and especially consumer staples, firms with low financial 

leverage appear to substantially outperform in most periods and for most combinations 

of N and H. For telecommunications, materials, and energy, firms with high financial 

Item 14: Spread between financial leverage for “High” and “Low” groups for each sector 

Source: Own calculations 
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leverage outperform in [a,1], but the picture for the remaining combinations of the three 

variables is mixed. For information technology and industrials, we observe 

outperformance in [a,1] for lowly levered firms, but again we note highly mixed results 

for the remaining combinations. To obtain a better understanding of the data, we 

conduct our statistical analyses 

Sectoral statistical analysis 

The trends observed in our non-sectoral analysis reflect themselves in some parts of the 

sector-specific analysis. Both our parametric and non-parametric tests indicate 

statistically significant outperformance for highly levered firms in [c,2] within energy 

and telecommunications. Additionally, with the exception of [b,2] for 

telecommunications, and although not entirely statistically significant, firms with high 

financial leverage generally do better in [2] within both sectors. On the contrary, we 

note that firm with relatively low financial leverage appear to do substantially better 

during the financial crisis. For energy, this is statistically significant in [b,3]. 

 

 

For other sectors, we observe results that we do not recognise in our non-sectoral test. 

For instance, consider the tables below for consumer discretionary and consumer 

staples. Our non-parametric tests indicate that firms within consumer discretionary and 

consumer staples with low financial leverage outperform with statistical significance in 

[a,1] and [a,2] respectively. In line with our non-sectoral test, however, we note that 

firms with low financial leverage within the two sectors outperform for all combinations 

relating to [3], and most combinations relating to [4].  

 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -3.5% 0.1% 8.3% Full Sample [1] -4.0% 0.5% -8.8%

2000-2007 [2] 4.2% -0.1% 21.3% 2000-2007 [2] 3.1% -2.5% 0.4%

2007-2009 [3] -4.7% -6.6% -15.2% 2007-2009 [3] -7.5% -1.2% -17.8%

2009-2016 [4] -2.1% 6.3% 5.0% 2009-2016 [4] -4.3% 2.8% 0.6%

Energy (HIGH) N (Smoothing Length), H (Holding Length) Energy (LOW) N (Smoothing Length), H (Holding Length)
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Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 3.6% -2.4% -5.1% Full Sample [1] 0.4% -2.1% -4.7%

2000-2007 [2] 4.4% -1.7% 4.6% 2000-2007 [2] -6.9% 2.8% -11.8%

2007-2009 [3] -18.5% -8.0% -28.4% 2007-2009 [3] -3.7% 0.4% -6.5%

2009-2016 [4] 2.6% 1.2% 1.9% 2009-2016 [4] 3.2% -0.7% 2.8%

Telecom (HIGH) N (Smoothing Length), H (Holding Length) Telecom (LOW) N (Smoothing Length), H (Holding Length)
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Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -9.3% -2.7% -8.6% Full Sample [1] -4.7% -1.1% -13.3%

2000-2007 [2] 6.0% 2.9% 8.7% 2000-2007 [2] 11.0% 1.2% 5.0%

2007-2009 [3] -41.0% -12.4% -47.1% 2007-2009 [3] -38.3% -10.1% -43.2%

2009-2016 [4] 4.3% 1.2% 4.1% 2009-2016 [4] 7.1% 1.3% 3.8%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 0.1% 2.9% -4.1% Full Sample [1] 4.4% 0.4% -3.2%

2000-2007 [2] -0.8% 1.3% -3.3% 2000-2007 [2] 31.0% -1.2% 2.7%

2007-2009 [3] -31.1% -5.5% -31.2% 2007-2009 [3] -7.0% -1.7% -17.6%

2009-2016 [4] 5.8% 2.5% 5.2% 2009-2016 [4] 9.1% 3.5% 6.4%

Consumer Stap. (LOW) N (Smoothing Length), H (Holding Length)
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For firms within materials we firstly note that firms with low financial leverage 

consistently outperform within [3], which is in line with the non-sectoral analysis. In 

this regard, we see that both a parametric and a non-parametric test show statistical 

significance in [c,3]. Secondly, firms with high financial leverage outperform for all 

combinations relating to [4], including [a,4] and [c,4] with nonparametric statistical 

significance. Thirdly, whereas firms with high financial leverage statistically 

significantly outperform in [a,1] according to our non-parametric test, we see firms with 

low financial leverage do the same in [b,1].  

 

Within information technology, we note that firms with high financial leverage 

outperform with statistical significance in [3] according to both our parametric and non-

parametric tests. This is the opposite trend to what we observe for the majority of other 

sectors, as well as what we found in our non-sectoral analysis. We do not obtain any 

statistically significant results showing outperformance for firms with low financial 

leverage within information technology. 

 

In sum, although the results of our sectoral analysis are not entirely in line with what we 

found in our non-sectoral analysis, we find prevailing evidence indicating several 

trends. Firstly, and similar to what we found in our non-sectoral analysis, firms with low 

financial leverage generally outperform during the financial crisis [3]. This is shown 

with statistical significance from both our parametric and non-parametric tests within 

several sectors. We only see statistical significance indicating that firms with high 

financial leverage outperform during the financial crisis [3] within one sector, namely 

information technology. Secondly, we observe that the difference in timing ability 

among “High” and “Low” groups vary substantially among sectors. For instance, within 

consumer discretionary and consumer staples, firms with low financial leverage have 

substantially better timing abilities. Last, we note that although we do not detect a high 

amount of statistically significant evidence directly in favour of our hypothesis, we 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -4.4% -1.3% -9.7% Full Sample [1] -10.2% 1.5% -0.6%

2000-2007 [2] 8.5% -0.2% -2.7% 2000-2007 [2] 4.8% -0.8% -0.6%

2007-2009 [3] -25.3% -7.9% -36.4% 2007-2009 [3] -9.6% -4.7% -7.9%

2009-2016 [4] 0.4% 1.7% 1.5% 2009-2016 [4] -6.5% -0.4% -4.0%
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Materials (HIGH) N (Smoothing Length), H (Holding Length) Materials (LOW) N (Smoothing Length), H (Holding Length)

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -5.9% -1.9% -7.0% Full Sample [1] -4.6% -1.8% -8.8%

2000-2007 [2] 1.8% -0.8% 5.3% 2000-2007 [2] 0.4% -4.4% 0.3%

2007-2009 [3] -13.6% -4.6% -19.3% 2007-2009 [3] -22.4% -7.2% -27.1%

2009-2016 [4] 5.4% 1.8% 6.7% 2009-2016 [4] 5.9% 0.7% 4.6%

Info Tech (HIGH) N (Smoothing Length), H (Holding Length) Info Tech (LOW) N (Smoothing Length), H (Holding Length)
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stress that for the majority of scenarios considered, firms with low financial leverage 

outperform. 

Validity of first pair of scenario analyses 

Before moving on to present and analyse our next scenario analysis, we take a step back 

and compare the results generated in our two first scenario analyses relating to price to 

book and financial leverage ratios. Our hypotheses relating to price to book and 

financial leverage ratios are based on different theoretical ideas and concepts. However, 

as previously mentioned, both ratios can be seen as proxies for sensitivity to the market. 

Hence, considering and comparing the results generated by the two analyses should 

strengthen our understanding of the underlying drivers of timing ability.  

On a non-sectoral basis, we note that both firms with high price to book ratios and high 

degrees of financial leverage appear to outperform in periods characterised by 

macroeconomic upswings, namely [2] and [4]. On the contrary, both our parametric and 

non-parametric tests show that firms with low price to book ratios and low degrees of 

financial leverage statistically significantly outperform in a period with bad 

macroeconomic conditions, namely [3]. Generally, it is fair to say that the two tests 

show similar results for [2], [3], and [4]. Therefore, on the one hand, we see clear signs 

that the paper’s two first scenario analyses use proxies that to some extent 

unintentionally function as instruments for firms’ sensitivity to the market. 

However, on the other hand, we also see evidence indicating that factors unrelated to 

market sensitivity affect the results of the first two scenario analyses. Specifically, the 

analyses indicate that firms with high price to book ratios and low financial leverage 

ratios generally outperform in [1] respectively. This is an interesting combination of 

results. If we assumed that price to book ratios and financial leverage ratios were merely 

proxies for sensitivity to the market, we would expect a similar outcome for the two 

analyses in [1], since [1] largely represents an aggregation of [2], [3], and [4]. It appears 

that firms with high price to book ratios outperform to such a degree during periods 

with good macroeconomic conditions that this category of firms outperform in the full 

sample period. On the contrary, it appears that firms with a low degree of financial 

leverage show outperformance in the full sample period mostly due to outperformance 
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in a period with bad macroeconomic conditions. While it clearly appears that sensitivity 

to the market is a relevant factor, additional factors will most likely also have an effect. 

To remind the reader, the main focus of this paper is to generate meaningful results 

from an investor point of view. Hence, it may not be critically important to investors 

which underlying factor drives the results of the analysis. This will be further discussed 

in our section on implications. In sum, while our results indicate similar trends among 

firms with high price to book and financial leverage ratios within the three sub-periods, 

the two proxies show nearly opposing results for the full sample period. This indicates 

that although we see trends indicating that both high price to book and financial 

leverage ratios appear to be proxies for sensitivity to the market, one or several other 

factors seem to have an influence as well. To investigate further, we present and analyse 

two additional hypotheses relating to percentage of institutional shareholders and 

standard deviation among long-term shareholders. Similar to price to book and financial 

leverage ratios, we argue that these two variables can be used as proxies for superior 

managerial information. However, unlike price to book and financial leverage ratios, 

they cannot be seen as proxies for sensitivity for the market. 

Scenario analyses, part 2 

Percentage of institutional shareholders 

In this section, we present and analyse the hypothesis that firms with a low percentage 

of institutional shareholders are better at timing their share repurchases than firms with 

a high percentage of institutional shareholders. As argued in the theoretical framework, 

institutional shareholders should be expected to have a higher degree of information 

available compared to retail investors. In line with the findings presented in Cesari et al. 

(2012), it then follows that firms with a low percentage of institutional shareholders 

have higher probability of being mispriced. Since mispricing is a precondition to value 

creation from repurchases, it then follows that firms with a low percentage of 

institutional shareholders should be better at timing repurchases.  

We measure the percentage of institutional shareholders by the sum of shares held by 

other companies, investment firms, and pension funds, as a percentage of a company’s 



95 

 

total share issue. The data and corresponding classifications are from Thomson 

Reuters’s Datastream. The percentage is measured as of today. In testing this 

hypothesis, we assume that the percentage of institutional shareholders on average 

remains constant over time on a relative basis, which we find reasonable given the size 

of our sample. Moreover, we do not consider the number and size of separate 

institutional positions. While these factors could be of relevance to our hypothesis, we 

are unable to make meaningful distinctions based on our data. 

We start out by dividing all firms in our sample group into “High” and “Low” 

percentage of institutional shareholder categories based on a 50% percentile. Hence, we 

analyse and compare the timing ability of firms with a high percentage of institutional 

shareholders to that of firms with a low percentage of institutional shareholders. Below, 

we present the results of this initial analysis. Note that results are fairly mixed, but that 

firms with a low percentage of institutional shareholders generally outperform. Whereas 

firms with a high percentage of institutional shareholders appear to do better from in 

[c,1], [a,2], and [c,3], firms with a lower percentage of institutional shareholders appear 

to do better in [a,1], [b,2], [c,2], [a,3] [b,3], and for all excess returns relating to [4]. 

Both groups perform similarly during the financial crisis [3]. 

 

Statistical analysis 

As can be seen, our statistical analysis shows mixed results. On the one hand, the 

parametric ANOVA model does not yield any strong conclusions. However, on the 

other hand, it is striking that our non-parametric Kruskal Wallis test only shows 

statistical significance results in favour of firms with a low percentage of institutional 

shareholders. As seen above, the tests indicate that firms with a low percentage of 

institutional shareholders outperformed in [a,1] [a,4], and [c,4]. It should be noted, 

however, that our non-parametric tests are not close to showing statistical significance 

for any other periods. On the contrary, our parametric tests are very close to showing 

statistical significance for several combinations. Hence, the lack of parametric statistical 

significance is at least in part due to our conservative choice of alpha level. This is 

illustrated in the tables below showing LSD values and p-values respectively. 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -3.9% -1.0% -5.9% Full Sample [1] -1.4% -1.0% -9.2%

2000-2007 [2] 10.0% -1.3% 0.5% 2000-2007 [2] 4.7% -0.2% 2.3%

2007-2009 [3] -22.5% -7.4% -29.2% 2007-2009 [3] -26.3% -6.0% -34.3%

2009-2016 [4] 3.9% 1.5% 4.2% 2009-2016 [4] 6.7% 2.1% 5.3%

N (Smoothing Length), H (Holding Length) Full Sample (LOW) N (Smoothing Length), H (Holding Length)

P
e
r
io

d

P
e
r
io

d

Full Sample (HIGH)
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In sum, and in spite of the shortcoming with regard to the lack of parametric results, we 

argue that we primarily see evidence in favour of our hypothesis, namely that firms with 

a low percentage of institutional shareholders possess better timing ability. Firstly, 

although firms with a high percentage of institutional shareholders do better in some 

sub-periods, firms with a low percentage of institutional shareholders outperform in 

most cases. Secondly, the interpretation of our non-parametric tests strongly indicates 

that firms with a low percentage of institutional shareholders possess better timing 

ability.  

Checking for biases 

We check for potential biases, and find that there is a fairly even split of “High” and 

“Low” firms among all sectors. We do not observe or suspect any noteworthy biases, 

and thus we do not see any reason to present a sectoral analysis. For good measure, we 

did carry out a sectoral analysis which can be seen in Appendix 1.6. As expected, 

limited information can be deducted from the tables, as they portray the same tendencies 

seen in the full sample. To conclude, we see evidence indicating that firms with a low 

percentage of institutional shareholders outperform firms with a high percentage of 

institutional shareholders in most periods. In the following, we analyse whether firms 

with low standard deviation among long-term shareholders are better at timing 

repurchases. 

Standard deviation among long-term shareholders 

In this section, we first present the hypothesis that firms with low standard deviation in 

the base of long-term shareholders generally possess better timing ability. If standard 

deviation in the base of long-term shareholders is low, there should be a more consistent 

interest among shareholders to improve the firm’s timing ability and hence return for 

non-tendering shareholders. On the contrary, consider a situation where a firm has 

relatively high standard deviation among long-term shareholders. This would indicate 

that a relatively high amount of long-term shareholders occasionally sell shares. 

Correspondingly, this could imply a less consistent interest among shareholders to 

improve the firm’s timing ability. Similarly, it could imply that a relatively high 

Bonferroni Adjusted LSD N = Full, H = 16 yrs N = 12, H = 5 yrs N = 4, H =1 yr Kruskal-Wallis N = Full, H = 16 yrs N = 12, H = 5 yrs N = 4, H =1 yr

Full Sample -8.6% -10.6% -8.3% Full Sample 0.6% 63.7% 57.1%

2000-2007 -0.8% -12.3% -6.6% 2000-2007 93.7% 58.7% 95.7%

2007-2009 -12.3% -9.9% -13.0% 2007-2009 55.2% 13.3% 40.7%

2009-2016 -8.8% -11.2% -10.6% 2009-2016 0.0% 69.3% 0.1%

Full Sample - Parametric N (Smoothing Length), H (Holding Length)
P

e
r
io

d
Full Sample - Non-parametric N (Smoothing Length), H (Holding Length)

P
e
r
io

d
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percentage of institutional investors tender their shares when the firm conducts 

repurchases, potentially because they believe the repurchase is mistimed. 

To measure standard deviation in the base of long-term shareholders, we rely on 

“Investment Company Held Shares” from Thomas Reuters’ Datastream, which 

measures “the percentage of total shares in issue held as long-term strategic holdings by 

investment banks or institutions seeking a long-term return”. Data is available from 

2006. Using data from 2006 to 2016, we calculate standard deviation of the percentage 

for each firm. We then divide firms into “High” and “Low” percentile-groups based on 

the standard deviation of the percentage of long-term strategic holdings. 

Hence, we analyse and compare the timing ability of firms with a high long-term 

shareholder standard deviation to that of firms with a low long-term shareholder 

standard deviation. Below, we present the results of this initial analysis. Note that firms 

with low long-term shareholder standard deviation generally outperform in [1], [3], and 

[4] whereas firms with high long-term shareholder standard deviation generally 

outperform in [2]. Essentially, firms with low long-term shareholder standard deviation 

outperformed in the period including the financial crisis [3] and the period following the 

financial crisis [4], which reflects itself in full sample outperformance [1]. Before 

making further conclusion on this matter, we move on to our statistical tests. 

 

Statistical analysis 

We cannot make very strong conclusions on the basis of our statistical tests because our 

parametric tests do not show statistical significance. However, it should be noted that 

our parametric tests are very close to showing statistical significance for most 

combinations, as illustrated in the table below. Hence, we would have seen parametric 

statistical significance through the Bonferroni LSD thresholds if we had used a 

somewhat higher alpha level. 

 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -5.2% -1.2% -8.2% Full Sample [1] -2.3% -0.5% -7.0%

2000-2007 [2] 7.7% -0.1% 4.1% 2000-2007 [2] 6.5% 0.2% 2.8%

2007-2009 [3] -23.4% -6.7% -30.0% 2007-2009 [3] -21.8% -6.8% -29.5%

2009-2016 [4] 3.6% 2.1% 3.5% 2009-2016 [4] 5.3% 1.5% 5.1%

P
e
r
io

d

P
e
r
io

d

Full Sample (HIGH) N (Smoothing Length), H (Holding Length) Full Sample (LOW) N (Smoothing Length), H (Holding Length)

Bonferroni Adjusted LSD N = Full, H = 16 yrs N = 12, H = 5 yrs N = 4, H =1 yr Kruskal-Wallis N = Full, H = 16 yrs N = 12, H = 5 yrs N = 4, H =1 yr

Full Sample -6.8% -9.7% -8.0% Full Sample 0.0% 67.7% 91.6%

2000-2007 -4.7% -12.8% -11.0% 2000-2007 3.0% 1.7% 27.0%

2007-2009 -4.3% -12.0% -4.4% 2007-2009 4.3% 59.2% 12.8%

2009-2016 -8.9% -9.3% -8.9% 2009-2016 0.5% 62.6% 32.6%

Full Sample - Parametric Test N (Smoothing Length), H (Holding Length)

P
e
r
io

d

Full Sample - Non-parametric N (Smoothing Length), H (Holding Length)

P
e
r
io

d
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Furthermore, we find that the results from the non-parametric tests are fairly one-sided. 

Firms with low long-term shareholder standard deviation outperform with statistical 

significance in [a,1], [b,2] [a,3] and [a,4], whereas firms with high long-term 

shareholder standard deviation outperform in [a,2]. It is interesting to note statistical 

significance in favour of firms with low long-term shareholder standard deviation in 

[b,2]. After all, our high-level analysis indicated that firms with high long-term 

shareholder standard deviation generally outperformed in [2]. In sum, we primarily see 

evidence indicating firms with a low degree of long-term shareholder standard deviation 

outperform based on differences observed. 

Checking for biases 

We check for potential biases, and find a noteworthy sectoral bias. Information 

technology, consumer discretionary, consumer staples, and healthcare have substantially 

higher standard deviations than materials, telecommunications, energy, and industrials. 

Hence, we divide all firms between their respective sectors, and conduct our analysis 

again. The results can be found in Appendix 1.7, and the relevant results will be 

commented on below. 

Sectoral analysis 

We note that results vary among sectors, but that on an aggregate level, sectors with low 

standard deviation among long-term shareholders appear to do somewhat better than 

firms with high standard deviation among long-term shareholders. This is slightly 

measurable before running any statistical tests as sectors with low standard deviation 

among long-term shareholders show outperformance for around 53% of the 

combinations of variables. Within all sectors except telecommunications and 

information technology, firms with low standard deviation among long-term 

shareholders outperform in [a,1]. Otherwise, results are mixed, and it is difficult to 

observe strong trends. For instance, while firms with low standard deviation among 

long-terms shareholders outperform in [2] and [4] within consumer discretionary, the 

outperformance for firms with low standard deviation among long-term shareholders 

within consumer staples mainly occurs in [3] and [4]. To analyse these trends more in 

depth, we conduct a statistical analysis which is presented in the following subsection.  
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Sectoral statistical analysis 

In this subsection, we present the results of our statistical analysis. Interestingly, we 

observe that [a,2] within consumer staples is the only point where a parametric test 

indicates a statistically significant difference. In that case, parametric significance is in 

favour of firms with high standard deviation among long-term shareholders. Moreover, 

our non-parametric tests do not indicate statistical significance for any [a,2] point within 

either of the sectors. What makes consumer staples more peculiar is that whereas we 

observe outperformance for firms with high standard deviation among long-term 

shareholders with statistical significance in [a,2], we also observe that firms with low 

standard deviation among long-term shareholders, albeit with no statistical significance, 

outperform in [a,4]. This is a puzzling combination, since both periods can be 

characterised as periods with macroeconomic upswings. Ultimately, this makes the sub-

period results within consumer staples appear very complex to us. For [a,1], we note 

that our non-parametric test indicates outperformance for firms with low standard 

deviation among long-term shareholders. 

 

For materials, industrials, healthcare, and energy, non-parametric tests only show 

statistically significant results indicating outperformance for firms with firms with low 

standard deviations among long-terms shareholders. For telecom and information 

technology, no statistically significant results are found. In addition to consumer staples, 

our non-parametric test only shows statistically significant outperformance for firms 

with high standard deviation among long-term shareholders for consumer discretionary 

in [a,3] and [c,3], as shown in the table below. As such, we see no statistically 

significant results for any sector indicating that firms with high standard deviation 

among long-term shareholders should possess better timing ability for the full sample 

period [1]. 

 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -2.1% 3.6% -5.8% Full Sample [1] 6.2% -0.5% -1.4%

2000-2007 [2] 26.9% 0.3% 3.9% 2000-2007 [2] 4.1% -0.1% -4.4%

2007-2009 [3] -19.7% -0.4% -27.3% 2007-2009 [3] -18.4% -6.8% -22.2%

2009-2016 [4] 6.8% 3.9% 5.0% 2009-2016 [4] 7.7% 2.0% 6.3%

N (Smoothing Length), H (Holding Length)

P
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d

P
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r
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d

Consumer Stap. (HIGH) N (Smoothing Length), H (Holding Length) Consumer Stap. (LOW)

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -7.9% -1.9% -11.3% Full Sample [1] -5.8% -1.4% -9.9%

2000-2007 [2] 5.5% 1.1% 4.2% 2000-2007 [2] 12.2% 2.9% 10.0%

2007-2009 [3] -38.5% -9.6% -40.2% 2007-2009 [3] -44.3% -13.0% -53.6%

2009-2016 [4] 2.8% 1.8% 2.6% 2009-2016 [4] 9.1% 1.6% 6.1%

Consumer Disc. (HIGH) N (Smoothing Length), H (Holding Length) Consumer Disc. (LOW) N (Smoothing Length), H (Holding Length)

P
e
r
io

d

P
e
r
io

d
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To conclude, the evidence from our sectoral analysis mainly reaffirms the hypothesis 

that firms with low standard deviation among long-term shareholders possess better 

timing ability. However, we note that this picture is not clear-cut for all sub-periods, and 

that results vary drastically among sectors. The evidence in favour of our hypothesis is 

not as convincing as it could have been given the complex trends we observe among 

some of our results. Moreover, our results are weakened by the fact that only our non-

parametric tests shows statistical significance, which indicates high variance in our data. 

Nevertheless, the prevailing view suggested by most statistical tests is in favour of our 

hypothesis. 

In the following section, we present the second part of the paper’s validity analysis. In 

doing this, we compare the results and conclusions obtained in our third and fourth 

scenario analyses, which relate to percentage of institutional investors and standard 

deviation among long-term investors respectively. Upon having finalised this 

comparison, we move into the last part of the paper’s validity analysis where we 

consider the overall validity of the proxies applied in our scenario analyses.  

Validity of second pair of scenario analyses 

In this section, we compare and discuss the results generated in our two latter scenario 

analyses. These analyses respectively use percentage of institutional shareholders and 

standard deviation in the base of long-term shareholders as proxies. They are based on 

similar theoretical ideas and concepts relating to the EMH and mispricing, and as a 

result, we would expect to see similar results from the analyses. In showing that the 

results generated in these two scenario analyses are similar, we argue that we can be 

more confident the validity of our proxies. In the following paragraphs, we carry out 

this comparison. Next, we summarise our findings, and subsequently comment on the 

overall validity of our scenario analyses. 

The findings obtained in the two latter scenario analyses are in line with each other. In 

the first of the analyses, we argued that a low percentage of institutional shareholders 

could be seen as a proxy for superior managerial information and hence better timing 

ability. Evidence from the latter of the analyses indicates that firms’ long-term 

shareholders are more likely to vary their positions in firms that do not possess good 

timing abilities. If a firm has a low percentage of institutional shareholders, then 
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shareholders are less likely to understand whether or not a firm possesses good timing 

ability. This corresponds perfectly with lower standard deviation among long-terms 

shareholders and better timing ability. To obtain a better understanding of the 

similarities between the results generated in the two scenario analyses, we compare the 

statistical results generated in the following sub-sections. 

Our non-sectoral tests indicate that both firms with a low percentage of institutional 

shareholders and firms with l ow standard deviation among long-term shareholders 

outperform for combinations [1], [3] and [4]. In this regard, it should be noted that 

while only our non-parametric tests support this with statistical significance, our 

parametric tests nearly show significant results as well. Hence, while we cannot make 

strong conclusions based on statistics, we see evidence pointing in the same direction. 

Thus, while surrounded by some degree of uncertainty, it seems probable to us that both 

proxies measure the same underlying concept. While we acknowledge that the results 

could be affected by a number of other factors not considered by this paper, we 

nevertheless find it probable that underlying concept is in line with the paper’s 

theoretical framework. 

In conclusion, the results generated by the scenario analyses relating to percentage of 

institutional shareholders and long-term shareholder standard deviation are in line with 

each other, which strengthens the validity of the proxies. In the following sections, we 

sum up by considering and discussing the overall validity of the proxies used in our 

scenario analyses.  

Overall validity of proxies 

In this paper, we presented three scenario analyses relating to the EMH and mispricing, 

and one relating to the agency costs of leverage and debt covenants. As mentioned in 

the paper’s delimitation, the variables we tested in the preceding sections are merely 

used as quantifiable proxies for less tangible ideas or concepts. Hence, when 

considering each test in isolation, we cannot be sure that our choice of proxy accurately 

reflects the intended idea or concept. To overcome or at least limit the impact of this 

issue, we performed our scenario analyses in pairs of two, and correspondingly 

compared the results generated within each pair. As seen in the previous sections, the 
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pairs were constructed so that by comparing the obtained results within each pair, we 

obtained a better understanding of the applied proxies. Moreover, as outlined in earlier 

sections, the variables used as proxies in the latter pair of scenario analyses were chosen 

with the intention of further analysing the validity of the former pair. In this section, we 

consider the overall validity of the variables used as proxies by drawing on the insights 

gained in the previous analyses. 

When conducting our scenario analyses, we relied on the following variables as proxies: 

1) price to book ratios, used as a proxy for real (growth) options, which in turn 

corresponds to superior managerial information. 2) Degree of financial leverage used as 

a variable to assess debt covenants’ as well as the disciplinary effects of debt’s adverse 

effects by limiting the time windows in which firms can repurchase shares. 3) 

Percentage of institutional shareholders, used as a proxy for the degree of information 

priced into the share price, which should lead to worse timing ability. 4) Standard 

deviation in the base of long-term shareholders, used as a proxy indicating a lack of 

interest in long-term value creation among shareholders, which in turn should 

correspond to worse timing ability.  

Note that three out of four variables presented in the paragraph above, namely 1), 3) and 

4), intend to measure the same theoretical idea, namely superior managerial 

information, in several ways. Recall that, upon having conducted our former pair of 

scenario analyses, we argued that it appeared as if price to book and financial leverage 

ratios as proxies for sensitivity to the market, but that, based on our results, it was likely 

that other factors had an effect as well. Hence, we analysed the same theoretical 

concept, namely superior managerial information, with two additional variables that 

were found not to be proxies for sensitivity to the market. In this regard, it strengthens 

the overall validity of the proxies that each of these analyses lead to results pointing in 

the same direction. In all fairness, this overall correspondence of results could be 

entirely random. Nevertheless, the coherence among the conclusions obtained reduces 

the probability that either of the variables does not function as intended. 

The second hypothesis, namely degree of financial leverage, does not relate to superior 

managerial information. However, there is a clear link between degree of financial 

leverage, debt covenants, and the disciplinary functions of debt, and thus we argue that 
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there is bound to be much less uncertainty about the validity of the proxy. Furthermore, 

we previously discussed how correspondence among the results generated for our 

scenario analyses relating to price to book and financial leverage ratios improved the 

overall understanding of their validity. Whereas it appears that financial leverage 

functions a proxy for sensitivity to the market, our analysis indicates that other factors 

have an influence as well. Based on our theoretical framework, we especially consider it 

likely that the amount of debt covenants have a substantial effect in this regard. 

Ultimately, while we recognise that the validity of financial leverage ratios can never be 

completely certain, we argue that we have obtained a solid understanding of it. 

In sum, and while bearing in mind that this is a topic characterised by uncertainty, we 

generally feel confident in our understanding of the validity of the proxies applied in 

our analyses. To reiterate, and as will be discussed more in-depth in our upcoming part 

on implications, we stress that if we are incorrect in our assumptions on validity (i.e. if, 

in actuality, there is little to no link between the proxies and the underlying concepts), 

the empirical results generated by our analyses are still valid. However, we argue that 

by strengthening our understanding of our proxies through the past validity analyses, we 

have added value to the overall conclusions of the paper. 

In the following part, we discuss the implications from the paper’s preliminary and 

scenario analyses. We remain critical of the results generated and concluded upon 

throughout out thesis, and discuss where further research is warranted. 

Implications 

In this part, we discuss the implications stemming from the paper’s analyses. As 

explained in the paper’s introduction and delimitations, the paper’s preliminary and 

scenario analyses are carried separately from each other. Correspondingly, this part on 

implications is similarly structured in two distinct sections. Firstly, we discuss the 

implications derived from the paper’s preliminary analyses. These implications 

primarily relate to previous findings obtained in other academic papers. Secondly, we 

discuss the implications of the paper’s scenario analyses. The implications from these 

analyses have separate implications on an empirical and a theoretical level. Therefore, 
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the section is divided into two separate sub-sections, which we think will help the reader 

maintain a better overview. 

Implications from preliminary analyses 

In the paper’s preliminary analyses, we started out by showing that, when selecting our 

model parameters accordingly, we can generate results pointing in the same direction as 

those found in Bonaimé, Hankins, Jordan (2016). We take this analysis one step further 

by considering timing ability among EU based firms. Here, we find that EU based firms 

appear to possess slightly worse timing ability than US based firms. However, we note 

that for both regions, excess returns from following an actual rather than a smoothed 

strategy varies substantially when we vary smoothing lengths. Also, whereas this 

analysis presents slight evidence indicating that US based firm possess better timing 

ability than EU based firms, we stress that, based on our delimitations, we have not 

considered timing ability between different EU countries. As such, it could be that some 

EU based countries perform similarly to or better than US based firms, but that the 

average timing ability is worsened due to bad performing countries. Hence, from an 

investor point of view, this is important to keep in mind. To reiterate, it is not the scope 

of this paper to seek possible explain what causes the difference, and hence we argue 

that more research is warranted. Also from an academic point of view, we argue that 

this apparent tendency is interesting, and that it should be analysed further (preferably 

by considering each EU based country separately). 

Next, we perform our expanded regional analysis. Here, we show that when changing 

all our model parameters, namely sub-sample period, smoothing and holding lengths, 

we observe high variety among the generated results. In short, whether US and EU 

based firms possess good timing ability strongly depends on which sub-sample period 

we consider, and that changing the holding length drastically alters results in some 

cases. We argue that the main takeaways from this are twofold: Firstly, the time frame 

considered when analysing timing of repurchases is of crucial importance to the results 

generated. Secondly, when deviating from the assumption in that repurchases are buy 

and hold investments from Bonaimé, Hankins, Jordan (2016), the results generated 

become much more complex and difficult to interpret.  
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From an investor point of view, the main implication from our expanded regional 

analysis is that whereas both US and EU based firms appear to be unsuccessful in 

timing repurchases over a long time horizon, the situation is more complex over shorter 

time periods. Timing of repurchases is a complex matter that depends on when an 

investor initiates his investment in a repurchasing company, as well as for how long the 

investor holds his or hers investment. This further underlines why investors should not 

blindly assume that EU based firms possess worse than timing repurchases than US 

based firms, as it is highly context specific. From an academic point of view, the main 

implication is that results obtained in Bonaimé, Hankins, Jordan (2016) appear to be too 

simplistic, and that future studies should take more parameters such as holding length 

and different sub-sample periods into account. 

After our regional analysis, we move into the paper’s preliminary sectoral analysis, 

where timing abilities among different sectors were considered in a high-level analysis 

and through a statistical analysis. Recall that when conducting the statistical analysis, 

we assume full smoothing and holding lengths to keep the data-points considered in the 

analysis at a manageable level. As mentioned, one important takeaway from the high-

levels analysis is that whereas some sectors perform very badly relative to others in 

certain sub-sample periods, and for some smoothing- and holding lengths, these 

underperforming sectors show relative outperformance within other sub-sample periods. 

Hence, results are generally fairly mixed. Nevertheless, as confirmed with statistical 

significance, firms within consumer staples generally outperform other sectors. On the 

contrary, firms within materials generally underperform other sectors with statistical 

significance. We see slight high-level and statistical outperformance and 

underperformance among other sectors as well (which is outlined in the section), but we 

are most confident in our conclusions relating to consumer staples and materials. It 

should be noted, however, that this conclusion is dependent on a constant holding 

length, where repurchases are assumed to be buy-and-hold investments. 

From the view of an investor, this is firstly an important implication that whereas timing 

ability varies among sectors, whether one sector outperforms another is generally highly 

dependent on the sub-sample period in question. However, with this in mind, we do see 

evidence indicating that firms within some sectors possess better timing ability than 



106 

 

firms within others. On average, our results indicate that, long-term investors should be 

more confident in the timing ability of firms within consumer staples, and less confident 

about the timing ability of firms within materials. From an academic point of view, the 

fact that sectoral timing abilities differ with statistical significance implies that it is 

crucial to take sectoral biases into account when analysing timing abilities among 

different categories of firms. We will use this fact in our later scenario analysis, in 

which we will control for such biases. Moreover, the fact that sectoral timing ability is 

highly dependent on the assumed sub-sample period, as well as smoothing and holding 

lengths, further underlines that future academic research should take these parameters 

into account. 

This concludes the subsection on the implications from the paper’s preliminary analysis. 

Firstly, we argued that whereas our analysis indicates that EU based firms possess 

slightly worse timing ability than US based firms. While investors should consider this, 

the writers stress that more research is needed. Thus, argue that the findings are relevant 

from an academic point of view, as the topic seemingly warrants more attention. 

Secondly, we argued that on the basis of the results obtained in our expanded regional 

analysis, investors need to recognise that timing abilities among US and EU based firms 

vary substantially across different time periods. Moreover, it highly depends on the 

holding length of the investors. Furthermore, we argued that, from an academic point of 

view, our results imply that the findings obtained in Bonaimé, Hankins, Jordan (2016) 

may be too simplistic because repurchases are modelled as buy-and-hold investments.  

Lastly, we considered the implications of our sectoral analysis. We argued that 

investors, on the one hand, should understand that most sectors possess good timing 

abilities in some periods and bad timing abilities in other periods, and furthermore that 

sectoral timing abilities highly depend on investors’ holding length. On the other hand, 

investors should be aware that firms within consumer staples generally possess good 

timing abilities, whereas firms within materials generally possess bad timing abilities. 

From an academic point of view, this further underlines that future studies need to take 

these parameters into account. 

Ultimately, whereas the findings in these analyses do have some relevance to investors, 

we believe the implication from the preliminary analyses is the notion that results 
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obtained in previous academic literature appear to be too simplistic. In the following 

section, we present the implications stemming from the paper’s scenario analyses. 

Implications from scenario analyses 

As touched upon prior to conducting our scenario analyses, two types of implications 

can be derived from the paper’s scenario analyses. The first type is mechanical and 

empirical in nature. If our model shows that firms belonging to category X outperform 

firms belonging to category Y, then we argue that this insight has value to investors and 

for academic purposes. If it can be further reasoned that firms belonging to category X 

outperform firms belonging to category Y due to theory Z, then this has further 

implications from for investors and academics. Hence, we have one type of implications 

based on the results generated by our model and presented in our scenario analyses, and 

one type of implications that relies on the validity considerations presented subsequent 

to our scenario analyses. In the following paragraphs, we discuss each type of 

implication for each of the scenario analyses. 

Implications from first pair of scenario analyses 

In our first scenario analysis, we analysed and ultimately concluded that, on both a non-

sectoral as well as sectoral basis, firms with high price to book ratios generally 

outperform during periods characterised by macroeconomic upswings as well as in the 

full sample period. On the contrary, firms with low price to book ratios outperform 

within the period including the financial crisis. The main takeaways are twofold: Firstly, 

from a long-term investor point of view, our findings suggest that investing in high 

price to book firms generally leads to outperformance from repurchases over relatively 

long periods. However, this conclusion is made with uncertainty, since increasing or 

slightly decreasing the length of the full-sample period could produce different results. 

Hence, from an academic point of view, we argue that this is an interesting observation, 

but that more research is warranted. 

The second main takeaway is that, over relatively short time-periods, whether firms 

with high or low price to book ratios outperform is seemingly heavily linked to 

macroeconomic conditions. From a short-term investor point of view, this implies that 

investors should take macroeconomic forecasts into consideration with regard to timing 

ability of their portfolios. We argue that investors can be fairly confident in this 
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conclusion; our statistical analyses support the notion with statistical significance for all 

sub-sample periods in the non-sectoral test. Furthermore, the conclusion is supported 

with statistical significance for most sub-sample periods in the sectoral test. From an 

academic point of view, we argue that while this observation does warrant more 

research, it appears to be fairly solid. 

In our second scenario analysis, we obtain highly similar results to those generated in 

the first analysis. We hypothesise and eventually conclude that firms with low financial 

leverage ratios generally possess better timing ability during economic upswings as well 

as in the full sample period. On the contrary, firms with high degrees of financial 

leverage outperform in the financial crisis. We stress that, generally, we find fewer 

parametric and non-parametric statistically significant results than we did in the first 

scenario analysis. Correspondingly, we are relatively less certain about the empirical 

results generated in this scenario analysis than we were with the one relating to price to 

book ratios. Nevertheless, we find the amount of statistically significant results 

sufficient to establish a high degree of confidence in our findings. 

From a long-term investor point of view, our results from the second scenario analysis 

indicate that investing in firms with a low degree of financial leverage leads to 

outperformance with regard to repurchases. Similarly to what we noted with regard to 

price to book ratios, this conclusion is surrounded with uncertainty since slightly 

increasing or decreasing the full sample period could affect this result. Alike what we 

concluded with regard to the first scenario analysis, from a short-term investor 

perspective, whether firms with high or low degrees of financial leverage appear to 

outperform appears to be heavily linked to macroeconomic conditions. Hence, as stated 

before, macroeconomic forecasts should be taken into consideration when analysing 

firms’ abilities to time repurchases in future periods. From an academic point of view, 

we similarly argue that this observation warrants more research, especially due to the 

lower amount of statistical significant results compared to the former analysis. 

In our first section on validity, we analyse and discuss how reliable it is to use price to 

book ratios as proxies for superior managerial information. We do the same with regard 

to financial leverage ratios as proxies for more debt covenants, as well as a stronger 

disciplinary effect of debt, and hence worse timing abilities. In this regard, the main 
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issue highlighted is that price to book and financial leverage ratios may be seen as 

instruments for companies’ sensitivity to the market. Nevertheless, we conclude that 

whereas the two ratios do appear to reflect companies’ sensitivity to the market, it 

seems likely that other factors also have an impact. Although we cannot make such 

conclusions with complete certainty, we find it likely that, based on our validity 

analysis; superior managerial information and debt covenants are influential factors in 

explaining the results generated by our timing model. 

Hence, on the one hand, the notion that price to book and financial leverage ratios may 

function as instruments for sensitivity to the market may explain why firms with high 

(low) price to book ratios and low (high) financial leverage ratios outperform during 

periods characterised by economic upswings (downturns). On the other hand, the notion 

that high price to book ratios may reflect a high degree of superior managerial 

information seemingly provides some explanation as to why firms with high price to 

book firms outperform in the full sample period. Similarly, the notion that firms with a 

high degree of financial leverage are restricted by more debt covenants seemingly 

provides some explanation as to why firms with high financial leverage ratios 

underperform in the full sample period. 

From both a long-term and short-term shareholder perspective, we argue that it adds 

value to our otherwise mechanical or empirical scenario analysis that the full-sample 

results appear to be theoretically grounded. It reduces the probability that the results 

generated in our analysis are random, and hence increases the probability that similar 

patterns can be recognised in the future. Our theoretical explanations represent the best 

interpretations we can think of. However, we stress that, hypothetically, in spite of our 

efforts in analysing its validity, we could be mistaken with regard to our choice of 

proxy. Hence, price to book ratios could be instruments for a concept unrelated to the 

theoretical ideas presented in this paper. To reiterate this core point, we strongly argue 

that our empirical findings are highly valuable to investors today in either case. From an 

academic perspective, we argue that our validity analysis produces interesting results 

with regard to the use of price to book ratios as proxies for superior managerial 

information. However, the topic warrants more research. This concludes the 

implications from our first two scenario analyses and corresponding validity analysis. In 
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the following section, we present the implications from the latter two scenario analyses 

and the related validity analysis.  

Implications from second pair of scenario analyses 

In our third scenario analysis, we analyse and conclude that firms with a low percentage 

of institutional shareholders generally possess better timing ability on a non-sectoral 

basis
7
. From an investor perspective, it is crucial to keep two statistical takeaways into 

account in this regard. On the one hand, the conclusion is conditioned by the fact that, 

while results from our analysis appear to be fairly mixed, we only see non-parametric 

statistical significance in favour of superior timing abilities among firms with a low 

percentage of institutional shareholders. This strengthens the conclusion, and should 

improve investor confidence in the results. On the other hand, the parametric tests do 

not show statistically significant results, which weaken the conclusion. In this regard, 

we stress that our parametric tests are fairly close to showing statistical significance for 

several combinations. Hence, if we had used a less conservative alpha level, we would 

have obtained statistically significant results based on our parametric model.  

Hence, due to the high amount of variance in our results (which shows itself in the lack 

of statistical significance from our parametric tests) we strongly encourage more 

academic research to be carried out. After all, our parametric tests nearly show 

statistical significance. If similar results can be obtained in other studies, we argue that 

it will be valuable to academics and investors. From an investor point of view, we argue 

that while the lack of parametric statistically significance should be taken into account, 

the conclusions are still highly valuable. Our analysis clearly indicates that firms with a 

low percentage of institutional shareholders possess better timing ability.  

In the fourth scenario analysis, we analyse and eventually conclude that firms with low 

standard deviation among long-term shareholders generally possess better timing 

abilities on a non-sectoral and a sectoral basis. Similarly to what we noted with regard 

to our third scenario analysis, our parametric tests do not indicate statistical 

outperformance in our non-sectoral analysis. Moreover, in our sectoral tests, our 

parametric tests merely indicate statistical outperformance for one combination within 

one sector, namely consumer staples. Additionally, while we primarily see evidence in 

                                                 
7 Recall that we do not present a sectoral analysis since no sectoral biases are found. 
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support of the notion that firms with low standard deviation among long-term 

shareholders possess better timing abilities, results greatly vary among sectors and sub-

sample periods. Hence, from an academic perspective, we once again stress that our 

parametric tests nearly show statistical significance, and argue that more research is 

warranted.  

From an investor perspective, we argue that our findings are highly valuable, but that 

the high variety among sectoral results needs to be taken into account. On the positive 

side, the general lack of parametric statistical significance in our non-sectoral and 

sectoral tests appears to be due to our conservative choice of alpha level. If we had used 

a reasonably less conservative alpha level, the parametric tests would have shown 

statistical significance for more results. On the negative side, we argue that the high 

variety among the results generated in our sectoral analysis adds another layer of 

uncertainty that needs to further analysed and understood. Ultimately, while we can 

measure that firms with a low degree of standard deviation among long-term 

shareholders generally possess better timing ability, it is challenging to find coherent 

and logical trends within and among various sectors 

Upon presenting the latter two scenario analyses, we analyse the validity of the proxies 

used by comparing the findings. In this regard, we argue that the validity of the proxies 

used is strengthened by the fact that results generated in the two hypotheses are in line 

with each other. Similar to what we argued with regard to the prior two hypotheses, we 

believe it adds value to our empirical analyses that the results appear to be theoretically 

grounded. However, we stress that investors need to take into account that the empirical 

results generated and hence conclusions reached in the two latter scenario analyses are 

not as robust as in the prior two analyses. In order for our validity analysis to be 

strongly value adding from an investor perspective, the empirical conclusions need to be 

established with more statistical certainty. Hence, from an academic perspective, we 

argue again that establishing statistically significant empirical results (either for or 

against our findings) should be of highest priority.  

In sum, we argue that results stemming from our latter pair of scenario analyses have 

relevant implications from an investor and an academic point of view. The empirically 

generated results are not as one-sided and supported by as much statistical significance 
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as the empirical results generated in our former pair of scenario analyses. Nevertheless, 

the prevailing takeaway is that firms with a low percentage of institutional shareholders 

and low standard deviation among long-term shareholders possess better timing ability. 

This tendency appears to be less affected by macroeconomic conditions compared to the 

results generated in the prior pair of scenario analyses. Furthermore, while more 

research is warranted in this regard, our findings support the notion that the variables 

tested in the latter pair of scenario analyses function as proxies for suggested the 

underlying theoretical concept of superior managerial information. In the following 

section, we present the paper’s conclusion, and answer the paper’s research question to 

the best of our ability. 

Conclusion 

In this paper, we investigated whether non-tendering shareholders have benefited from 

share repurchases over the past 15 years, and whether some categories of firms have 

demonstrated better timing abilities than others. Upon building an advanced model to 

analyse firms’ timing abilities, we performed an extensive sector-wide study of timing 

ability among US and EU based firms from and including 2000 to and including 2015. 

The output generated from our timing model was firstly used to conduct three 

preliminary analyses, in which we analysed and compared timing abilities among US 

and EU based firms, as well as worldwide sectors. Secondly, the output was used to 

conduct a variety of scenario analyses. Here, we analysed whether specific categories of 

firms have been more successful than others in creating value for non-tendering 

shareholders. In the following paragraphs, we summarise the main conclusions obtained 

in these analyses. 

Firstly, we conducted the paper’s three preliminary analyses. At first, we found that, 

when specifically choosing model parameters similar to those used in Bonaimé, 

Hankins, Jordan (2016), namely by choosing the longest possible sample period and by 

assuming that repurchases are buy and hold investments, our model indicates that, on 

average, US based firms have been unsuccessful in creating value for non-tendering 

shareholders. This conclusion holds for all smoothing lengths considered in our paper. It 

should be noted that although our results are not directly comparable to the results 
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generated in Bonaimé, Hankins, Jordan (2016) due to differences in methods, the 

assumptions are highly similar, and the results are in line with each other. Hence, the 

overall correspondence among the obtained results strengthens the validity of our model 

as well as the results obtained in Bonaimé, Hankins, Jordan (2016). A similar analysis 

was conducted where we analysed timing abilities among EU based firms using the 

exact same model parameters. We see evidence indicating that EU based firms appear to 

have slightly worse timing abilities than US based firms. 

Secondly, we expanded on our regional analysis and the approach by Bonaimé, 

Hankins, Jordan (2016) by considering how our results are affected when looking at a 

much wider range of smoothing lengths, holding lengths and sub-sample periods. Upon 

analysing 120 different hypothetical strategies under varying assumptions for each 

region, we found that varying sub-sample periods, smoothing lengths and especially 

holding lengths drastically alters the results of the analysis. Thus, the main takeaway 

from the expanded regional analysis is that changing the underlying assumptions 

heavily affects the results produced. Consequently, it appears that the results obtained in 

Bonaimé, Hankins, Jordan (2016) may be too simplistic.  

Thirdly, we conducted a worldwide sectoral analysis. We noted that sectoral timing 

abilities differ substantially when varying our assumptions relating to smoothing 

lengths, holding lengths, and sub-sample periods. Whereas some sectors perform badly 

relative to other in some sub-periods, the underperforming sectors show relatively good 

timing abilities in other sub-periods. Moreover, we noted that some sectoral timing 

abilities are more heavily affected than others when we vary the holding length of 

repurchases as investments. Mainly, our findings underline the complexity of the results 

produced by our timing model, and further showcase the importance of considering 

different holding lengths when conducting timing analyses.  

Next, we used the paper’s statistical framework to analyse whether firms belonging to 

certain sectors possess better timing abilities than others. Based on our statistical 

framework, we found that timing abilities have differed significantly among and within 

the sectors. When keeping holding length constant, our tests indicate that firms within 

consumer staples have generally possessed relatively good timing abilities. On the 

contrary, it appears that firms within materials have generally possessed relatively bad 
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timing abilities. We stress that the key takeaway from this analysis is the importance of 

staying vigilant about sectoral biases when analysing timing abilities among different 

categories of firms.  

Following the conclusions obtained in the scenario analyses, we stated, rationalised and 

statistically analysed four hypotheses relating to timing ability among different 

categories of firms. These categories are based on corporate finance theory. Firstly, we 

considered whether firms in our sample with relatively high or low price to book and 

financial leverage ratios had been statistically significantly better at timing repurchases. 

We found that firms with relatively high price to book ratios and firms with relatively 

low financial leverage ratios have possessed better timing abilities in our full sample 

period. Moreover, we found that firms with relatively high price to book ratios as well 

as firms with relatively high degrees of financial leverage have possessed better timing 

abilities in periods characterised by good macroeconomic conditions. On the contrary, 

we found that firms with relatively low price to book ratios and firms with relatively 

low financial leverage ratios have possessed better timing abilities in periods 

characterised by bad macroeconomic conditions. Generally, these results are supported 

by a high-level analysis, as well as by statistical significance. 

We analysed the validity of price to book and financial leverage ratios as proxies for 

their intended underlying theoretical concepts, namely superior managerial information 

and amount of debt covenants respectively. In this regard, we concluded that, based on 

the results of our initial scenario analyses, price to book and financial leverage ratios are 

likely to serve as unintended proxies for sensitivity to the market. Nevertheless, we also 

concluded that, based on the notion that both firms with high price to book and low 

financial leverage ratios appear to outperform in the full sample period, it seems likely 

that factors in addition to sensitivity to the market influence the results. 

In our latter two scenario analyses, we analysed whether firms in our sample with 

relatively high or low percentages of institutional investors and standard deviation 

among long-term investors have possessed better timing abilities. We found that firms 

with relatively low percentages of institutional shareholders and low standard deviations 

among long-term shareholders have generally possessed better timing abilities. 

Generally speaking, we found prevailing statistical evidence in support of the results 
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described above. However, we noted that the results were characterised by less 

statistical significance than what was obtained in the prior scenario analyses. Moreover, 

results were not entirely one-sided. Especially, in our sectoral analysis relating to 

standard deviation among long-term shareholders, results were mixed and strongly 

varied among sectors. Although the prevailing evidence was is in favour of our 

hypotheses, we concluded that our results are weakened by the complexity of the 

observed trends.  

We analysed the validity of percentage of institutional shareholders and standard 

deviation among long-term shareholders as proxies for their underlying theoretical 

concept, namely superior managerial information. We argued that since both variables 

are applied as proxies for the same underlying concept, it would strengthen the 

variables’ validity as proxies if the produced results in the two latter scenario analyses 

were similar. Hence, we compared the high-level and statistical results produced in 

these analyses, and found high correspondence between them. As a result, we concluded 

that we were fairly confident in the validity of the variables as proxies. 

Next, we analysed the overall validity of the proxies in all the scenario analyses. In line 

with the argument presented in the paragraph above, we argued that our variables 

measuring price to book ratios, percentage of institutional shareholders, and standard 

deviation among long-term shareholders all intend to measure the same underlying 

theoretical concept. Resultantly, we argued that it strengthens the overall validity of the 

proxies that all results point in the same direction. With regard to the remaining 

variable, namely financial leverage, we argued that since there is a clear link between 

financial leverage and the amount of debt covenants as well as the disciplinary effects of 

debt. In our view, there is simply much less uncertainty about the validity of using 

financial leverage as a proxy. 

On the same note, we commented on the notion that price to book and financial leverage 

ratios appear to function as proxies for sensitivity to the market. We concluded that 

although this does in fact appear to be the case, our analyses suggest that other factors 

appear to have an influence as well. In this regard, the paper’s theoretical explanations 

relating to superior managerial information and debt covenants respectively represent 

the best explanations we can think of. Generally, we argued that we feel confident in the 
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validity of the proxies applied in our analyses. Furthermore, we stressed that if we 

unexpectedly are wrong in our validity analyses, the empirical results and conclusions 

maintain their high value. The rationale behind this argument was presented in our 

section on implications, and is summed up in the following paragraphs of this 

conclusion. 

We discussed the implications stemming from the paper’s analyses. For our preliminary 

analyses, we argued that investors should not put too much weight on the notion that US 

based firms appear to slightly outperform EU based firms. Further, more in-depth 

academic research analysing timing abilities among EU based firms is strongly 

warranted, preferably by considering individual EU countries. Therefore, as further 

supported by the results generated in our worldwide sectoral analysis, we argued that, 

generally, it is crucial for future academic research to take different holding lengths, 

smoothing lengths and sub-sample periods into account. We believe the most important 

academic takeaway from our paper is that changing these underlying assumptions 

heavily affects whether non-tendering shareholders have benefited from repurchases. As 

mentioned, this insight indicates that the results presented in Bonaimé, Hankins, Jordan 

(2016) may be too simplistic. From an investor point of view, it may be taken into 

account that firms within consumer staples appear to possess relatively good timing 

abilities, whereas firms within materials appear to possess relatively bad timing 

abilities. Nevertheless, we do not consider this to be one of the main implications of this 

paper, especially since this conclusion was only statistically tested for one holding 

length. 

For the implications relating to the paper’s scenario analyses, we distinguished between 

empirical implications on the one hand and theoretical implications on the other. 

Empirically, we argued that our results imply solid relationships between timing 

abilities, and price to book ratios, financial leverage ratios, and the prevailing 

macroeconomic environment. Similarly, although somewhat less solid, we established a 

fairly strong relationship between relatively good timing abilities, and a low percentage 

of institutional shareholders as well as a low standard deviation among long-term 

shareholders. In sum, we believe the empirical results generated in the paper’s scenario 

analyses are of high value to investors today. We stress that further academic research is 
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warranted, especially with regard to percentage of institutional shareholders and 

standard deviation among long-term shareholders, as these analyses yielded a slightly 

lower amount of statistically significant results. 

Based on our validity analyses, we argued that the findings of our scenario analyses 

have valuable theoretical insights from an investor and an academic point of view. From 

an investor perspective, our results support the notion that firms with superior 

managerial information are generally better at timing repurchases. Furthermore, it 

appears that firms with high amounts of debt covenants generally possess worse timing 

abilities. Additionally, whether firms with a high or low degree of sensitivity to the 

market possess good timing ability appears to depend strongly on prevailing 

macroeconomic conditions. From an academic point of view, we argue that the 

theoretical implications obtained in the paper are interesting and highly relevant, and 

that more academic research is warranted.  
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Appendix 

Appendix contents 

 

Appendix 1.1 – VBA-code used to generate output in timing model 

Sub Macro_1() 

Dim t As Integer 

Dim i As Integer 

Dim n As Integer 

Dim p As Integer 

p = 7 

For t = 1 To 5 

Sheets("Actual Returns").Select 

ActiveSheet.Cells(86 + t, 7).Select 

Selection.Copy 

Sheets("Smoothed Returns").Select 

# Print

1.1 VBA-code

1.2 Sector Tables

1.3 Survivorship bias adjustment

1.4 Price to book tables

1.5 Financial Leverage tables

1.6 Percentage Institutional tables

1.7 SD Long Term investor tables

# Digital

2.1 Excel Timing Model

2.2 Excel Output Database

2.3 Excel Test Statistics

2.4 Excel ANOVA-models

2.5 Excel Non-parametric models
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Range("G1").Select  

Selection.PasteSpecial Paste:=xlPasteValues, Operation:=xlNone, SkipBlanks _ 

        :=False, Transpose:=False         

Sheets("Actual Returns").Select 

ActiveSheet.Cells(86 + t, 8).Select 

Selection.Copy 

Sheets("Smoothed Returns").Select 

Range("G2").Select 

Selection.PasteSpecial Paste:=xlPasteValues, Operation:=xlNone, SkipBlanks _ 

        :=False, Transpose:=False 

 

' OTHER PART 

   For n = 1 To 6 

    Sheets("Smoothed Returns").Select 

    Range("D1").Select 

    Cells(1, 4) = n 

   For i = 1 To 5 

    p = p + 2 

     

    Sheets("Smoothed Returns").Select 

    Range("I2").Select 

    Cells(2, 9) = i 
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    Range("D75").Select 

    Range(Selection, Selection.End(xlToRight)).Select 

    Selection.Copy 

    ActiveSheet.Next.Select 

    Cells(p, 3).Select 

    Selection.PasteSpecial Paste:=xlPasteValues, Operation:=xlNone, SkipBlanks _ 

        :=False, Transpose:=False 

    p = p + 2 

    Sheets("Smoothed Returns").Select 

    Range("D77").Select 

    Range(Selection, Selection.End(xlToRight)).Select 

    Application.CutCopyMode = False 

    Selection.Copy 

    ActiveSheet.Next.Select 

    Cells(p, 3).Select 

    Selection.PasteSpecial Paste:=xlPasteValues, Operation:=xlNone, SkipBlanks _ 

        :=False, Transpose:=False 

    Sheets("Smoothed Returns").Select 

    Next i 

    Next n 

    Next t 

    End Sub 
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Appendix 1.2 – Sector tables 

Appendix 1.2.1 - Consumer discretionary 

 

Appendix 1.2.2 - Consumer staples 

 

 

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -7.1% -6.5% -11.1% -11.2% -10.8% -10.4%

H = 10 years -9.0% -6.6% -11.4% -11.8% -11.8% -11.7%

H = 5 years -8.6% -7.1% -10.4% -11.2% -10.8% -10.4%

H = 3 years -5.9% -3.1% -5.6% -6.2% -6.5% -6.9%

H = 1 year -5.9% -2.0% -5.2% -5.4% -5.4% -5.9%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 8.6% -0.5% 1.2% 3.1% 5.3% 7.0%

H = 10 years 3.4% -1.3% -0.9% -0.3% 1.1% 2.3%

H = 5 years 13.7% -0.2% 3.9% 6.9% 10.1% 12.2%

H = 3 years 10.3% 0.2% 0.9% 2.7% 5.7% 8.1%

H = 1 year 3.9% 2.1% 2.7% 2.4% 2.8% 3.3%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -39.8% -20.9% -39.6% -39.8% -39.8% -39.8%

H = 10 years -39.8% -20.9% -39.6% -39.8% -39.8% -39.8%

H = 5 years -45.4% -23.0% -45.0% -45.4% -45.4% -45.4%

H = 3 years -24.1% -12.1% -23.9% -24.1% -24.1% -24.1%

H = 1 year -24.9% -11.3% -24.6% -24.9% -24.9% -24.9%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 5.9% 1.7% 2.9% 4.3% 5.2% 5.7%

H = 10 years 5.9% 1.7% 2.9% 4.3% 5.2% 5.7%

H = 5 years 5.7% 1.4% 2.6% 4.1% 5.0% 5.5%

H = 3 years 4.4% 1.7% 2.3% 3.2% 3.9% 4.3%

H = 1 year 2.9% 1.3% 2.0% 2.8% 2.9% 2.9%

N (Smoothing Period)

Excess Returns

H
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g

Cons. Disc. 2009-2016 N (Smoothing Period)

N (Smoothing Period)

Excess Returns

H
o

ld
in

g

Cons. Disc. 2000-2007 N (Smoothing Period)

Cons. Disc. Full Sample

Excess Returns

H
o

ld
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g

Cons. Disc. 2007-2009

Excess Returns

H
o
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g

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 2.2% -2.0% -2.9% -2.9% -2.0% -0.7%

H = 10 years -0.4% -1.7% -3.0% -3.3% -2.9% -2.0%

H = 5 years -2.4% -2.5% -3.7% -3.8% -3.3% -2.8%

H = 3 years -3.5% -1.4% -3.6% -3.7% -3.8% -3.5%

H = 1 year -1.1% 1.6% 0.5% -0.1% -0.7% -0.8%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 15.8% -2.6% 2.2% 1.1% 5.4% 9.9%

H = 10 years -1.8% 1.7% -0.6% -1.4% -3.7% -5.0%

H = 5 years 1.2% -1.2% -0.2% -0.2% 0.8% 1.2%

H = 3 years 0.8% -2.2% -2.2% -3.0% -2.0% -0.6%

H = 1 year -0.2% 0.1% 0.6% -0.4% -0.7% -0.6%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -19.4% -6.5% -19.2% -19.4% -19.4% -19.4%

H = 10 years -19.4% -6.5% -19.2% -19.4% -19.4% -19.4%

H = 5 years -24.8% -11.6% -24.6% -24.8% -24.8% -24.8%

H = 3 years -14.1% -6.1% -13.9% -14.1% -14.1% -14.1%

H = 1 year -11.0% -3.7% -10.7% -11.0% -11.0% -11.0%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 7.4% 1.7% 3.3% 5.2% 6.6% 7.3%

H = 10 years 7.4% 1.7% 3.3% 5.2% 6.6% 7.3%

H = 5 years 7.8% 2.0% 3.7% 5.6% 7.0% 7.7%

H = 3 years 5.2% 1.4% 1.5% 2.9% 4.3% 5.1%

H = 1 year 2.7% 3.0% 2.4% 2.2% 2.2% 2.5%

Excess Returns

Cons. Stap. 2009-2016 N (Smoothing Period)

Excess Returns
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o

ld
in

g

Excess Returns

H
o
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in

g
H
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g

Cons. Stap. 2007-2009 N (Smoothing Period)

Excess Returns

H
o
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in

g

Cons. Stap. 2000-2007 N (Smoothing Period)

Cons. Stap. Full Sample N (Smoothing Period)

Source: Data in all tables are from own calculations 
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Appendix 1.2.3 - Energy 

 

Appendix 1.2.4 - Healthcare 

 

 

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -3.8% -2.3% -3.9% -4.3% -4.5% -4.4%

H = 10 years 2.9% -1.3% -1.9% -1.5% -1.1% -0.2%

H = 5 years 15.3% -1.3% -3.6% -0.3% 2.7% 6.2%

H = 3 years 12.3% -1.8% -1.5% -0.1% 1.1% 3.7%

H = 1 year 7.5% 0.3% 0.5% 2.3% 3.3% 4.0%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 3.7% -4.5% -2.0% -0.9% 0.2% 1.7%

H = 10 years 18.4% -3.4% 2.7% 6.8% 10.0% 13.9%

H = 5 years 23.6% 5.3% 7.4% 11.1% 14.4% 19.1%

H = 3 years 7.1% -2.4% 2.0% 3.1% 3.0% 4.6%

H = 1 year -0.9% -1.4% -0.4% 0.0% -0.7% -0.9%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -6.1% -3.0% -5.9% -6.1% -6.1% -6.1%

H = 10 years -6.1% -3.0% -5.9% -6.1% -6.1% -6.1%

H = 5 years -16.6% -9.9% -16.3% -16.6% -16.6% -16.6%

H = 3 years -12.9% -7.4% -12.7% -12.9% -12.9% -12.9%

H = 1 year -7.9% -4.0% -7.7% -7.9% -7.9% -7.9%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -3.2% -1.2% -2.3% -2.5% -2.7% -2.8%

H = 10 years -3.2% -1.2% -2.3% -2.5% -2.7% -2.8%

H = 5 years 2.9% 1.8% 2.4% 2.8% 3.0% 3.1%

H = 3 years 10.6% 2.9% 5.4% 7.7% 9.5% 10.4%

H = 1 year 14.6% 4.5% 8.4% 11.3% 12.9% 13.9%
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Energy 2009-2016 N (Smoothing Period)

Excess Returns
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Excess Returns
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Energy 2007-2009 N (Smoothing Period)

Excess Returns

Energy Full Sample N (Smoothing Period)

Excess Returns
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Energy 2000-2007 N (Smoothing Period)

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -0.9% -3.4% -4.8% -4.9% -3.5% -2.3%

H = 10 years -1.8% -4.0% -5.6% -5.5% -4.2% -3.1%

H = 5 years -1.6% -3.6% -5.6% -4.8% -3.1% -2.0%

H = 3 years -2.3% -4.9% -6.5% -5.9% -4.5% -3.1%

H = 1 year 0.3% -1.6% -0.6% -1.6% -1.1% -0.3%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 8.8% -3.5% 0.4% 3.0% 5.5% 7.5%

H = 10 years 3.7% -4.6% -2.1% -0.5% 0.9% 2.4%

H = 5 years 12.7% 1.1% 5.1% 8.1% 10.4% 11.7%

H = 3 years 5.0% -4.1% -2.5% -0.1% 2.3% 3.8%

H = 1 year 2.7% -1.3% 0.7% 0.9% 1.6% 2.3%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -10.3% -4.8% -10.2% -10.3% -10.3% -10.3%

H = 10 years -10.3% -4.8% -10.2% -10.3% -10.3% -10.3%

H = 5 years -15.7% -8.8% -15.4% -15.7% -15.7% -15.7%

H = 3 years -8.0% -4.5% -7.9% -8.0% -8.0% -8.0%

H = 1 year -9.4% -5.2% -9.4% -9.4% -9.4% -9.4%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 7.0% 1.3% 2.2% 3.6% 5.1% 6.4%

H = 10 years 7.0% 1.3% 2.2% 3.6% 5.1% 6.4%

H = 5 years 6.8% 0.8% 1.9% 3.4% 4.9% 6.2%

H = 3 years 2.3% -1.4% -1.7% -0.8% 0.6% 1.8%

H = 1 year 3.8% 1.5% 3.3% 3.6% 3.3% 3.5%
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Healthcare 2009-2016 N (Smoothing Period)

Excess Returns
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Healthcare 2007-2009 N (Smoothing Period)

Excess Returns

Healthcare Full Sample N (Smoothing Period)

Excess Returns
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Healthcare 2000-2007 N (Smoothing Period)
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Appendix 1.2.5 - Industrials 

 

Appendix 1.2.6 - Telecommunications 

 

 

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -1.5% -4.4% -7.0% -6.8% -6.4% -5.4%

H = 10 years -2.9% -4.1% -6.7% -6.7% -6.6% -6.1%

H = 5 years -4.4% -6.6% -11.3% -11.2% -9.8% -8.3%

H = 3 years -5.0% -2.7% -5.6% -7.1% -7.8% -7.7%

H = 1 year -2.0% -0.5% -1.5% -1.4% -1.3% -1.9%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 9.4% -2.3% -1.1% 0.8% 3.3% 6.0%

H = 10 years 5.7% -1.9% -0.4% 0.6% 1.7% 3.0%

H = 5 years 9.6% -2.6% -3.5% -1.6% 2.8% 6.0%

H = 3 years 6.3% -1.3% -1.0% -0.4% 1.1% 2.9%

H = 1 year 1.4% 1.4% 1.6% 1.1% 1.2% 1.2%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -26.3% -13.1% -25.8% -26.3% -26.3% -26.3%

H = 10 years -26.3% -13.1% -25.8% -26.3% -26.3% -26.3%

H = 5 years -37.1% -18.7% -36.3% -37.1% -37.1% -37.1%

H = 3 years -17.7% -9.2% -17.4% -17.7% -17.7% -17.7%

H = 1 year -16.3% -6.4% -16.0% -16.3% -16.3% -16.3%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 6.5% 2.1% 3.8% 5.2% 6.1% 6.8%

H = 10 years 6.5% 2.1% 3.8% 5.2% 6.1% 6.8%

H = 5 years 7.4% 2.5% 4.5% 5.9% 7.0% 7.7%

H = 3 years 6.0% 1.8% 3.1% 4.5% 5.7% 6.4%

H = 1 year 3.6% 1.6% 2.8% 3.6% 3.8% 4.1%
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Industrials 2007-2009 N (Smoothing Period)

Excess Returns

Industrials Full Sample N (Smoothing Period)

Excess Returns

H
o

ld
in

g

Industrials 2000-2007 N (Smoothing Period)
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Industrials 2009-2016 N (Smoothing Period)

Excess Returns
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Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 2.0% -2.8% -3.2% -2.9% -1.7% -0.3%

H = 10 years 5.0% -2.4% -1.5% -0.6% 0.8% 2.3%

H = 5 years 2.5% -3.1% -5.1% -4.9% -2.6% -1.1%

H = 3 years 0.3% -0.2% -2.1% -3.5% -3.1% -1.7%

H = 1 year -2.9% -2.2% -2.3% -2.7% -3.2% -3.0%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -1.3% -2.3% -3.3% -3.5% -2.7% -2.2%

H = 10 years 0.4% -2.1% -2.5% -1.8% -1.0% -0.5%

H = 5 years 2.0% -2.0% -3.1% -3.7% -1.5% 0.3%

H = 3 years 0.7% -0.7% -1.4% -2.5% -2.2% -1.1%

H = 1 year -1.4% 0.5% 0.4% -1.0% -1.3% -1.4%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -11.4% -7.6% -11.1% -11.4% -11.4% -11.4%

H = 10 years -11.4% -7.6% -11.1% -11.4% -11.4% -11.4%

H = 5 years -17.9% -10.4% -17.4% -17.9% -17.9% -17.9%

H = 3 years -4.9% -2.8% -4.7% -4.9% -4.9% -4.9%

H = 1 year -6.8% -3.9% -6.7% -6.8% -6.8% -6.8%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 2.9% 0.5% 0.1% 1.0% 2.1% 3.1%

H = 10 years 2.9% 0.5% 0.1% 1.0% 2.1% 3.1%

H = 5 years 4.6% 0.9% 1.3% 2.3% 3.6% 4.7%

H = 3 years 0.8% 0.3% -1.6% -1.3% -0.1% 0.9%

H = 1 year -0.7% 0.3% 0.3% -0.2% -1.0% -0.8%
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Telecom 2009-2016 N (Smoothing Period)

Excess Returns
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Telecom 2007-2009 N (Smoothing Period)
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Telecom Full Sample N (Smoothing Period)
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Telecom 2000-2007 N (Smoothing Period)
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Appendix 1.2.7- Information technology 

 

Appendix 1.2.8 - Materials 

 

 

 

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -5.3% -4.1% -8.0% -7.5% -6.5% -6.0%

H = 10 years -5.8% -3.8% -7.9% -7.8% -6.9% -6.5%

H = 5 years -4.1% -5.3% -8.7% -8.0% -6.3% -5.4%

H = 3 years -1.4% -3.8% -6.1% -5.0% -3.8% -3.2%

H = 1 year -4.9% -1.9% -5.6% -6.6% -5.9% -5.6%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 1.1% -3.4% -4.2% -3.0% -1.6% -0.2%

H = 10 years -2.3% -2.4% -3.8% -4.2% -3.8% -3.1%

H = 5 years 8.8% -2.7% -0.3% 2.8% 5.8% 7.7%

H = 3 years 7.0% -3.1% -2.6% 0.2% 3.1% 5.2%

H = 1 year -3.3% -2.6% -4.5% -4.7% -4.1% -3.5%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -18.1% -9.5% -17.7% -18.1% -18.1% -18.1%

H = 10 years -18.1% -9.5% -17.7% -18.1% -18.1% -18.1%

H = 5 years -23.4% -12.9% -22.8% -23.4% -23.4% -23.4%

H = 3 years -15.1% -8.2% -14.8% -15.1% -15.1% -15.1%

H = 1 year -12.5% -5.9% -12.2% -12.5% -12.5% -12.5%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 5.7% 0.8% 2.2% 3.7% 4.8% 5.5%

H = 10 years 5.7% 0.8% 2.2% 3.7% 4.8% 5.5%

H = 5 years 8.0% 2.0% 4.0% 5.7% 7.0% 7.7%

H = 3 years 5.6% 0.2% 1.2% 2.8% 4.3% 5.3%

H = 1 year 2.6% 1.2% 1.4% 1.6% 1.9% 2.3%
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Info Tech 2009-2016 N (Smoothing Period)

Excess Returns
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Info Tech 2007-2009 N (Smoothing Period)

Excess Returns

Info Tech Full Sample N (Smoothing Period)

Excess Returns
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g

Info Tech 2000-2007 N (Smoothing Period)

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -7.3% -3.3% -7.1% -8.2% -8.7% -8.7%

H = 10 years -5.5% -3.4% -7.2% -8.3% -8.3% -8.0%

H = 5 years 1.0% -1.8% -4.9% -5.2% -4.9% -3.5%

H = 3 years -0.5% -2.6% -6.0% -6.8% -6.8% -5.3%

H = 1 year 0.3% 0.1% -1.1% -1.7% -2.3% -1.8%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years 6.7% -5.0% -4.1% -3.9% -1.6% 1.7%

H = 10 years 5.9% -3.5% -2.5% -3.2% -1.9% 1.0%

H = 5 years 7.9% -3.9% -1.5% -1.7% 1.5% 4.5%

H = 3 years 6.6% 0.3% 1.6% 0.9% 1.5% 3.2%

H = 1 year 2.3% 1.9% 3.1% 2.6% 1.8% 1.9%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -17.5% -9.7% -17.4% -17.5% -17.5% -17.5%

H = 10 years -17.5% -9.7% -17.4% -17.5% -17.5% -17.5%

H = 5 years -22.2% -11.8% -22.0% -22.2% -22.2% -22.2%

H = 3 years -17.6% -9.5% -17.6% -17.6% -17.6% -17.6%

H = 1 year -16.8% -6.3% -16.7% -16.8% -16.8% -16.8%

Full (16 years) N=4 (1 year) N=8 (2 years) N=12 (3 years) N=16 (4 years) N=20 (5 years)

H = 16 years -3.1% -0.3% -1.6% -2.2% -2.6% -2.8%

H = 10 years -3.1% -0.3% -1.6% -2.2% -2.6% -2.8%

H = 5 years -2.0% 0.1% -0.8% -1.2% -1.5% -1.7%

H = 3 years 0.5% 1.1% 0.7% 0.6% 0.7% 0.7%

H = 1 year 3.5% 0.7% 2.3% 3.1% 3.4% 3.5%
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Materials 2007-2009 N (Smoothing Period)

Excess Returns

Materials Full Sample N (Smoothing Period)
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Materials 2000-2007 N (Smoothing Period)
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Appendix 1.3 – Adjustment for survivorship bias 

As mentioned in our methodology section, our sample is affected by survivorship bias. 

Consequently, firms with high market caps generally possess better timing ability than 

firms with low market caps. This bias can impact our ability to obtain meaningful 

results, especially when testing hypotheses for the full sample period and with a large 

N, which is when the survivorship bias is likely to be at its strongest. To reiterate, firms 

with high market caps are likely to have experienced relatively high total returns since 

the beginning of our sample period. Smoothing strategies with high values of N misses 

out on such large returns because the majority of the repurchased amounts are moved to 

periods with lower returns. Hence, market cap is, to some extent, an instrument for past 

returns. As a result, if we test a hypothesis regarding a variable that is correlated with 

market capitalization, that variable can indirectly be an instrument for past returns. 

Therefore, we try to adjust for such a bias by first calculating correlation between 

market cap and the variable in question for our full sample group. As such, we obtain a 

measure of the degree to which the specific variable is an instrument for market cap. 

While we cannot completely nullify the survivorship bias if we detect high correlation, 

we try to take steps to limit its impact and to understand how it affects our results. For 

instance, we can potentially reduce the bias by dividing all repurchasing firms into a 

high, mid, and a low percentile group as measured by market cap. This procedure sheds 

light on where market cap variability (as measured by standard deviation) is highest. 

Our results indicate that market cap variability is highest in the “High” percentile, with 

a standard deviation of 3,634,861%, compared to 19,708% in the “Mid” percentile and 

1,714% in the “Low” percentile. Thus, if a specific variable has a high correlation to 

market cap, we should be able to analyse a more isolated effect stemming from the 

variable in question by considering groups with low market cap variability. 

Unfortunately, in spite of our efforts, we find that the prevailing survivorship is yet too 

strong for us to obtain meaningful results when the analysed variables are highly 

correlated to market cap. Nevertheless, our approach certainly did remove some of the 

survivorship bias. Thus, we hope our outlined attempt to adjust for the bias can help 

other researchers in performing similar calculations. Below, we show sector allocation 

among repurchasing firms, conditional on which market cap percentile they belong to. 
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Note that all weighs are fairly similar, but that the “Low” percentile has the largest 

deviations from the full sample.  

 

Item 14: Sector allocations conditional on market cap percentile among repurchasing firms 

Source: Own calculations 
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Appendix 1.4 – Price to book tables 

 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -2.3% -0.5% -12.6% Full Sample [1] -13.3% -3.0% -9.9%

2000-2007 [2] 10.9% 2.8% 3.1% 2000-2007 [2] 6.2% 1.6% 9.1%

2007-2009 [3] -45.7% -11.0% -51.5% 2007-2009 [3] -29.9% -10.8% -33.0%

2009-2016 [4] 11.8% 2.0% 8.3% 2009-2016 [4] -0.4% 0.4% -0.5%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 4.9% 1.5% -2.5% Full Sample [1] 0.3% 1.8% -5.8%

2000-2007 [2] 32.7% 0.4% -2.1% 2000-2007 [2] 4.0% 0.1% 1.6%

2007-2009 [3] -11.4% -4.1% -22.9% 2007-2009 [3] -27.5% -2.5% -25.9%

2009-2016 [4] 7.5% 4.1% 6.8% 2009-2016 [4] 6.7% 1.7% 4.0%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 1.2% 1.7% -5.0% Full Sample [1] -8.4% -0.2% 0.9%

2000-2007 [2] 2.9% -1.2% 1.3% 2000-2007 [2] 5.0% -1.5% 20.0%

2007-2009 [3] -9.2% -4.6% -20.7% 2007-2009 [3] -3.7% -2.9% -10.9%

2009-2016 [4] 1.3% 3.2% 4.0% 2009-2016 [4] -7.2% 6.5% -1.5%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 3.4% -2.9% -4.8% Full Sample [1] -2.4% 0.1% -8.1%

2000-2007 [2] 14.5% -7.3% 2.7% 2000-2007 [2] 10.6% 3.4% 15.3%

2007-2009 [3] -17.5% -5.1% -23.2% 2007-2009 [3] -9.6% -5.7% -10.2%

2009-2016 [4] 11.2% 2.4% 1.3% 2009-2016 [4] 4.7% 0.7% 0.9%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 4.3% -0.5% -14.5% Full Sample [1] -5.4% -0.5% -8.3%

2000-2007 [2] 13.0% 1.6% -0.9% 2000-2007 [2] 7.1% 0.1% -2.9%

2007-2009 [3] -38.1% -8.3% -52.2% 2007-2009 [3] -16.6% -4.8% -24.8%

2009-2016 [4] 11.3% 2.2% 9.1% 2009-2016 [4] 2.9% 1.8% 3.9%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 4.7% -2.4% 4.7% Full Sample [1] 2.4% 0.2% -4.8%

2000-2007 [2] -0.4% 4.1% 4.4% 2000-2007 [2] -0.5% 0.8% -8.8%

2007-2009 [3] -6.1% -2.5% -9.7% 2007-2009 [3] -6.8% -1.7% -12.4%

2009-2016 [4] 5.2% -2.1% -0.3% 2009-2016 [4] 3.6% 2.2% 4.0%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -0.6% -1.1% -6.3% Full Sample [1] -9.0% -3.8% -10.9%

2000-2007 [2] 3.1% -0.5% 6.8% 2000-2007 [2] -1.0% -4.4% -1.5%

2007-2009 [3] -21.4% -5.1% -27.2% 2007-2009 [3] -16.8% -7.3% -21.8%

2009-2016 [4] 10.3% 1.0% 8.2% 2009-2016 [4] 1.9% 1.4% 3.3%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -2.3% -0.7% -8.8% Full Sample [1] -11.6% 1.8% -0.5%

2000-2007 [2] 20.6% 1.8% 3.8% 2000-2007 [2] 3.4% 4.3% -0.5%

2007-2009 [3] -34.5% -9.1% -45.2% 2007-2009 [3] -4.5% -4.4% -3.5%

2009-2016 [4] 3.0% 1.8% 3.4% 2009-2016 [4] -7.2% -0.1% -4.5%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 1.2% -0.4% -9.1% Full Sample [1] -8.1% -1.4% -7.0%

2000-2007 [2] 11.8% 0.5% 4.0% 2000-2007 [2] 4.3% -0.6% 2.9%

2007-2009 [3] -29.8% -7.3% -38.5% 2007-2009 [3] -15.1% -6.0% -19.6%

2009-2016 [4] 9.6% 1.9% 7.2% 2009-2016 [4] -0.2% 1.8% 1.1%

N (Smoothing Length), H (Holding Length)Consumer Disc. (LOW)N (Smoothing Length), H (Holding Length)Consumer Disc. (HIGH)
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Healthcare (HIGH) N (Smoothing Length), H (Holding Length) Healthcare (LOW) N (Smoothing Length), H (Holding Length)
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Consumer Stap. (HIGH) N (Smoothing Length), H (Holding Length) Consumer Stap. (LOW)

Source: Own calculations 
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Appendix 1.5 – Financial leverage tables 

 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -9.3% -2.7% -8.6% Full Sample [1] -4.7% -1.1% -13.3%

2000-2007 [2] 6.0% 2.9% 8.7% 2000-2007 [2] 11.0% 1.2% 5.0%

2007-2009 [3] -41.0% -12.4% -47.1% 2007-2009 [3] -38.3% -10.1% -43.2%

2009-2016 [4] 4.3% 1.2% 4.1% 2009-2016 [4] 7.1% 1.3% 3.8%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 0.1% 2.9% -4.1% Full Sample [1] 4.4% 0.4% -3.2%

2000-2007 [2] -0.8% 1.3% -3.3% 2000-2007 [2] 31.0% -1.2% 2.7%

2007-2009 [3] -31.1% -5.5% -31.2% 2007-2009 [3] -7.0% -1.7% -17.6%

2009-2016 [4] 5.8% 2.5% 5.2% 2009-2016 [4] 9.1% 3.5% 6.4%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -3.5% 0.1% 8.3% Full Sample [1] -4.0% 0.5% -8.8%

2000-2007 [2] 4.2% -0.1% 21.3% 2000-2007 [2] 3.1% -2.5% 0.4%

2007-2009 [3] -4.7% -6.6% -15.2% 2007-2009 [3] -7.5% -1.2% -17.8%

2009-2016 [4] -2.1% 6.3% 5.0% 2009-2016 [4] -4.3% 2.8% 0.6%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -2.3% -2.3% -1.5% Full Sample [1] 0.5% -0.3% -7.9%

2000-2007 [2] 6.8% -5.5% 14.5% 2000-2007 [2] 10.6% 3.4% 1.6%

2007-2009 [3] -14.6% -6.3% -20.6% 2007-2009 [3] -5.8% -4.0% -10.4%

2009-2016 [4] 7.9% 1.6% 5.6% 2009-2016 [4] 5.6% 1.3% 1.0%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -2.0% -0.6% -12.1% Full Sample [1] -0.9% -0.4% -10.0%

2000-2007 [2] 11.3% 3.1% 1.0% 2000-2007 [2] 7.4% -0.3% -4.1%

2007-2009 [3] -29.4% -8.3% -40.5% 2007-2009 [3] -22.7% -4.3% -33.0%

2009-2016 [4] 5.4% 0.7% 5.4% 2009-2016 [4] 7.6% 2.4% 6.4%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 3.6% -2.4% -5.1% Full Sample [1] 0.4% -2.1% -4.7%

2000-2007 [2] 4.4% -1.7% 4.6% 2000-2007 [2] -6.9% 2.8% -11.8%

2007-2009 [3] -18.5% -8.0% -28.4% 2007-2009 [3] -3.7% 0.4% -6.5%

2009-2016 [4] 2.6% 1.2% 1.9% 2009-2016 [4] 3.2% -0.7% 2.8%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -5.9% -1.9% -7.0% Full Sample [1] -4.6% -1.8% -8.8%

2000-2007 [2] 1.8% -0.8% 5.3% 2000-2007 [2] 0.4% -4.4% 0.3%

2007-2009 [3] -13.6% -4.6% -19.3% 2007-2009 [3] -22.4% -7.2% -27.1%

2009-2016 [4] 5.4% 1.8% 6.7% 2009-2016 [4] 5.9% 0.7% 4.6%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -4.4% -1.3% -9.7% Full Sample [1] -10.2% 1.5% -0.6%

2000-2007 [2] 8.5% -0.2% -2.7% 2000-2007 [2] 4.8% -0.8% -0.6%

2007-2009 [3] -25.3% -7.9% -36.4% 2007-2009 [3] -9.6% -4.7% -7.9%

2009-2016 [4] 0.4% 1.7% 1.5% 2009-2016 [4] -6.5% -0.4% -4.0%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -4.2% -1.4% -6.2% Full Sample [1] -3.4% -0.3% -8.7%

2000-2007 [2] 7.0% 0.7% 5.7% 2000-2007 [2] 6.4% -0.4% 0.8%

2007-2009 [3] -25.3% -8.1% -33.9% 2007-2009 [3] -18.1% -5.1% -23.5%

2009-2016 [4] 4.5% 2.0% 5.2% 2009-2016 [4] 4.0% 1.4% 3.0%
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Info Tech (HIGH) N (Smoothing Length), H (Holding Length) Info Tech (LOW) N (Smoothing Length), H (Holding Length)

Source: Own calculations 
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Appendix 1.6 – Percentage institutional shareholders tables 

 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -7.5% -0.5% -3.6% Full Sample [1] -4.9% -2.7% -15.3%

2000-2007 [2] 14.3% 1.3% 10.0% 2000-2007 [2] 7.5% 2.3% 7.4%

2007-2009 [3] -31.7% -10.7% -36.5% 2007-2009 [3] -59.0% -12.1% -64.2%

2009-2016 [4] 4.6% 1.9% 4.2% 2009-2016 [4] 9.9% 1.6% 7.5%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -2.4% -1.4% -10.1% Full Sample [1] 11.4% 2.3% 1.6%

2000-2007 [2] 59.6% 1.7% -0.2% 2000-2007 [2] 6.4% 0.4% -0.5%

2007-2009 [3] -37.2% -5.7% -34.3% 2007-2009 [3] -7.5% 1.0% -22.1%

2009-2016 [4] 3.3% 0.9% 0.8% 2009-2016 [4] 10.5% 4.7% 9.5%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -4.6% -1.0% -3.2% Full Sample [1] 0.0% 4.5% 3.7%

2000-2007 [2] 4.2% 0.4% -10.8% 2000-2007 [2] 0.3% -3.0% 11.9%

2007-2009 [3] -4.6% -3.7% -12.9% 2007-2009 [3] -7.4% -2.5% -15.8%

2009-2016 [4] -5.9% 3.1% -2.5% 2009-2016 [4] -0.7% 8.6% 6.7%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 1.3% -2.8% -4.1% Full Sample [1] -0.3% 1.4% -3.2%

2000-2007 [2] -1.6% -11.4% -1.8% 2000-2007 [2] 11.6% 1.1% 4.1%

2007-2009 [3] -14.5% -5.5% -17.4% 2007-2009 [3] -6.2% -2.4% -12.7%

2009-2016 [4] 10.1% 1.8% 4.5% 2009-2016 [4] 8.6% 2.9% 4.6%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -2.0% -0.5% -8.3% Full Sample [1] 1.9% -1.7% -14.0%

2000-2007 [2] 16.4% 1.2% 1.9% 2000-2007 [2] 3.4% -0.6% -9.0%

2007-2009 [3] -24.8% -7.6% -33.9% 2007-2009 [3] -30.0% -5.2% -45.0%

2009-2016 [4] 6.8% 1.7% 6.7% 2009-2016 [4] 7.5% 0.7% 6.3%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -9.9% 0.5% 2.1% Full Sample [1] 4.7% -4.6% -7.3%

2000-2007 [2] 2.9% -1.8% 2.2% 2000-2007 [2] -7.5% 2.8% -5.7%

2007-2009 [3] -10.6% -3.4% -11.2% 2007-2009 [3] -16.2% -6.0% -30.2%

2009-2016 [4] -9.8% 3.2% -10.3% 2009-2016 [4] 8.8% -1.4% 12.1%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -2.8% -1.2% -6.7% Full Sample [1] -4.4% -3.1% -13.4%

2000-2007 [2] 1.3% -3.0% 2.9% 2000-2007 [2] -0.4% -3.1% 3.9%

2007-2009 [3] -19.7% -7.9% -25.1% 2007-2009 [3] -20.1% -4.4% -24.9%

2009-2016 [4] 6.3% 0.2% 7.1% 2009-2016 [4] 8.1% 0.1% 4.6%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -8.2% -1.3% -6.1% Full Sample [1] -5.6% -1.1% -2.7%

2000-2007 [2] 3.6% -0.1% -10.1% 2000-2007 [2] 6.4% 0.8% 1.2%

2007-2009 [3] -16.0% -7.9% -25.8% 2007-2009 [3] -21.6% -8.3% -28.2%

2009-2016 [4] -4.3% 1.4% -0.6% 2009-2016 [4] -1.6% 1.9% -0.7%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -3.9% -1.0% -5.9% Full Sample [1] -1.4% -1.0% -9.2%

2000-2007 [2] 10.0% -1.3% 0.5% 2000-2007 [2] 4.7% -0.2% 2.3%

2007-2009 [3] -22.5% -7.4% -29.2% 2007-2009 [3] -26.3% -6.0% -34.3%

2009-2016 [4] 3.9% 1.5% 4.2% 2009-2016 [4] 6.7% 2.1% 5.3%

N (Smoothing Length), H (Holding Length)Consumer Disc. (HIGH) Consumer Disc. (LOW) N (Smoothing Length), H (Holding Length)

N (Smoothing Length), H (Holding Length) Full Sample (LOW) N (Smoothing Length), H (Holding Length)

P
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r
io

d
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d

Materials (LOW) N (Smoothing Length), H (Holding Length)
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d
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d

N (Smoothing Length), H (Holding Length)

Energy (LOW) N (Smoothing Length), H (Holding Length)
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d

Industrials (LOW) N (Smoothing Length), H (Holding Length)

P
e
r
io

d
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d

Telecom (HIGH) N (Smoothing Length), H (Holding Length) Telecom (LOW) N (Smoothing Length), H (Holding Length)

N (Smoothing Length), H (Holding Length)

P
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d

Consumer Stap. (HIGH) N (Smoothing Length), H (Holding Length)

P
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r
io

d

Healthcare (HIGH) N (Smoothing Length), H (Holding Length) Healthcare (LOW)

P
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r
io

d

P
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io

d

Energy (HIGH)
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d
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Full Sample (HIGH)

Materials (HIGH) N (Smoothing Length), H (Holding Length)
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d

Industrials (HIGH) N (Smoothing Length), H (Holding Length)
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d

N (Smoothing Length), H (Holding Length)

Source: Own calculations 
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Appendix 1.7 – Standard deviation among long-term shareholders tables 

 

 

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -7.9% -1.9% -11.3% Full Sample [1] -5.8% -1.4% -9.9%

2000-2007 [2] 5.5% 1.1% 4.2% 2000-2007 [2] 12.2% 2.9% 10.0%

2007-2009 [3] -38.5% -9.6% -40.2% 2007-2009 [3] -44.3% -13.0% -53.6%

2009-2016 [4] 2.8% 1.8% 2.6% 2009-2016 [4] 9.1% 1.6% 6.1%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -2.1% 3.6% -5.8% Full Sample [1] 6.2% -0.5% -1.4%

2000-2007 [2] 26.9% 0.3% 3.9% 2000-2007 [2] 4.1% -0.1% -4.4%

2007-2009 [3] -19.7% -0.4% -27.3% 2007-2009 [3] -18.4% -6.8% -22.2%

2009-2016 [4] 6.8% 3.9% 5.0% 2009-2016 [4] 7.7% 2.0% 6.3%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -7.6% 0.7% -1.3% Full Sample [1] -0.2% -0.3% 1.8%

2000-2007 [2] 6.1% -0.6% 16.4% 2000-2007 [2] 1.4% -2.4% 6.6%

2007-2009 [3] -6.5% -3.9% -15.6% 2007-2009 [3] -6.4% -4.7% -18.9%

2009-2016 [4] -4.3% 5.0% 1.3% 2009-2016 [4] -2.2% 5.0% 4.9%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -2.9% -3.9% -6.0% Full Sample [1] 1.5% 1.2% -3.8%

2000-2007 [2] 8.7% -2.8% 0.7% 2000-2007 [2] 11.6% -2.5% 13.5%

2007-2009 [3] -9.2% -6.7% -14.7% 2007-2009 [3] -8.5% -2.6% -14.3%

2009-2016 [4] 4.1% 1.6% 0.6% 2009-2016 [4] 9.3% 0.9% 7.2%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -3.5% -0.8% -10.5% Full Sample [1] -0.7% -0.2% -12.5%

2000-2007 [2] 9.1% 1.3% -2.3% 2000-2007 [2] 9.3% 1.3% -0.1%

2007-2009 [3] -27.3% -6.3% -37.6% 2007-2009 [3] -26.9% -6.8% -37.9%

2009-2016 [4] 5.3% 1.4% 6.1% 2009-2016 [4] 7.9% 1.9% 5.7%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] 4.0% -2.8% 1.7% Full Sample [1] 0.7% -3.2% -13.4%

2000-2007 [2] 0.7% 4.4% -2.1% 2000-2007 [2] -5.4% -4.1% -8.3%

2007-2009 [3] -9.0% -3.6% -11.8% 2007-2009 [3] -15.9% -4.5% -27.7%

2009-2016 [4] 0.9% -0.3% 2.0% 2009-2016 [4] 4.9% 0.5% 5.4%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -3.5% -2.7% -7.7% Full Sample [1] -4.9% -1.4% -8.5%

2000-2007 [2] 3.2% -1.7% 8.9% 2000-2007 [2] -0.5% -3.1% -1.3%

2007-2009 [3] -23.0% -7.3% -27.5% 2007-2009 [3] -15.3% -4.8% -21.5%

2009-2016 [4] 7.0% 0.6% 5.6% 2009-2016 [4] 6.2% 1.9% 6.5%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -10.3% 1.7% -6.5% Full Sample [1] -4.8% -1.2% -3.9%

2000-2007 [2] 15.1% 3.9% 5.2% 2000-2007 [2] -0.8% 1.7% -10.3%

2007-2009 [3] -17.4% -3.7% -20.0% 2007-2009 [3] -18.1% -9.1% -24.8%

2009-2016 [4] -4.7% 2.4% -4.0% 2009-2016 [4] -2.1% -1.2% 0.8%

Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c] Excess Returns N = Full, H = 16 yrs [a] N = 12, H = 5 yrs [b] N = 4, H =1 yr [c]

Full Sample [1] -5.2% -1.2% -8.2% Full Sample [1] -2.3% -0.5% -7.0%

2000-2007 [2] 7.7% -0.1% 4.1% 2000-2007 [2] 6.5% 0.2% 2.8%

2007-2009 [3] -23.4% -6.7% -30.0% 2007-2009 [3] -21.8% -6.8% -29.5%

2009-2016 [4] 3.6% 2.1% 3.5% 2009-2016 [4] 5.3% 1.5% 5.1%

N (Smoothing Length), H (Holding Length)Consumer Disc. (LOW)N (Smoothing Length), H (Holding Length)Consumer Disc. (HIGH)
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Full Sample (HIGH) N (Smoothing Length), H (Holding Length) Full Sample (LOW) N (Smoothing Length), H (Holding Length)
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Materials (HIGH) N (Smoothing Length), H (Holding Length) Materials (LOW) N (Smoothing Length), H (Holding Length)
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Info Tech (HIGH) N (Smoothing Length), H (Holding Length)

N (Smoothing Length), H (Holding Length)

N (Smoothing Length), H (Holding Length)

Energy (LOW) N (Smoothing Length), H (Holding Length)

Info Tech (LOW) N (Smoothing Length), H (Holding Length)
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Telecom (HIGH) N (Smoothing Length), H (Holding Length) Telecom (LOW) N (Smoothing Length), H (Holding Length)
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d
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Industrials (HIGH) N (Smoothing Length), H (Holding Length) Industrials (LOW) N (Smoothing Length), H (Holding Length)
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io

d
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d

Consumer Stap. (HIGH) N (Smoothing Length), H (Holding Length) Consumer Stap. (LOW)
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d

Healthcare (HIGH) N (Smoothing Length), H (Holding Length) Healthcare (LOW)
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d
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Energy (HIGH) N (Smoothing Length), H (Holding Length)

Source: Own calculations 


