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Abstract  

9/11, a bursting .com bubble, and the Great Financial Crisis of 2008 are but some of the many 

events that within recent years have contributed to ‘a new competitive landscape’, in which 

firms compete in markets that are more turbulent and unsettled. Both strategic management 

and finance scholars have sharpened their focus on how firms can adapt to increasingly 

volatile and dynamic markets. This thesis argues that the firm can strengthen its competitive 

advantage in such a new landscape through building and enhancing its dynamic capabilities, 

that enables it to adapt it’s resource base to comply with new demands in its environment. 

Furthermore it is argued, that slack resources, i.e. the resources that are above and beyond 

what it takes to run the everyday business, play a key role in this adaptation process by 

broadening the range of strategic options that a firm has in any given change of environmental 

circumstance. 

 This thesis joins together the previously disjointed theoretical constructs of dynamic 

capabilities and slack resources into a theoretical framework with aid from the logic 

underlying real option theory. This framework sets forth two key hypotheses: firstly, that 

more effective dynamic capabilities is associated with higher return and lower risk outcomes, 

and secondly that this relationship between effective dynamic capabilities and attractive 

risk/return outcomes is stronger in firms operating with higher levels of slack resources. The 

hypotheses are tested on two samples of US listed corporations during the two distinct time 

periods, 1991-2000 (1,097 firms) and 2001-2010 (1,234 firms). The two time periods enable 

an investigation into the effect of macroeconomic conditions on the hypothesized 

relationships.    

 To enable empirical testing of the assertions, the thesis proposes a measure of the 

effectiveness with which a firm develops and deploys its dynamic capabilities, namely the 

average standard deviation of return on assets during a ten-year period. By use of ordinary 

least squares multiple regression analysis, the empirical study broadly supports the assertion, 

that more effective dynamic capabilities can drive higher return outcome at lower risk. As 

expected this effect is stronger during the more turbulent macroeconomic conditions of the 

2000s compared to the 1990s. However, only moderate support is found for the second 

assertion, that the effective dynamic capabilities have a more attractive risk/return effect in 

firms with higher levels of slack resources. The supportive effect of higher levels of slack 

resources seems to be most evident during the 1990s, while it is only partially present during 

the 2000s. This underlines the role of macroeconomic conditions as well as the importance for 

managers in striking a balance between the adaptability and cost features of slack resources.  
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1. Introduction and research design  

1.1 Background 
XXX 

1.1.1 A new competitive landscape 
‘The only constant is change’ said the Greek philosopher Heraclitus more than 2500 years 

ago. This statement may as well have been the headline of an editorial page in the Financial 

Times describing today’s business environment. The Great Financial Crisis of 2008 and the 

dot-com crash in 2001 have delivered the most severe anecdotal evidence that the world in 

which firms operate is becoming increasingly volatile and uncertain. Several scholars support 

this intuition by labelling today’s global economic environment as, ‘Hypercompetitive’ 

(D’Aveni, 1994), ‘High-velocity’ (Bourgeois III & Eisenhardt, 1988) and, ‘A new 

competitive landscape’ (Hitt, Keats, & DeMarie, 1998). The descriptions underlying these 

three labels converge on frequent technological, competitive, social and regulatory shifts, 

together shaping a world with more discontinuity and disequilibrium, blurring of industry 

boundaries and the growing necessitation of innovation and continuous learning (Bettis & 

Hitt, 1995).  

Recent research shows, however, that there has been a significant upward trend in 

volatility of firm performance during the second half of the twentieth century (Comin & 

Philippon, 2006; Thomas & D’Aveni, 2009), while the probability of firm exit has also 

increased (Baker & Kennedy, 2002). Also, it has been shown that industry leaders across a 

broad range of sectors of the economy maintain their competitive advantages for increasingly 

shorter periods of time (Wiggins & Ruefli, 2005). These empirical findings indicate that 

competition is fiercer than ever, and that the ‘new competitive landscape’ makes it 

increasingly difficult for firms to build and maintain a sustainable competitive advantage.  

1.1.2 Dynamic capabilities – competing in ‘a new competitive landscape’ 
The question of how firms compete in an environment like the one outlined above has resided 

within the strategy and organisational theory literatures for a long time (Thompson, 1967), 

arguably because failure to respond to environmental changes can severely hurt firm 

performance (Audia, Locke, & Smith, 2000). One of the frameworks that has attracted the 

most attention in the strategic management literature of recent years has been the concept of 

dynamic capabilities, which is defined as  ‘The firm’s processes that use resources – 

specifically the processes to integrate, reconfigure, gain and release resources – to match or 

even create market change. Dynamic capabilities thus are the organisational and strategic 
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routines by which firms achieve new resources configurations as markets emerge, collide, 

split, evolve and die.’ (Martin & Eisenhardt, 2000:1107). In essence, the dynamic capabilities 

framework is concerned with how firms bring about strategic change, renewal and adaption, 

with a particular eye to the competencies, processes and mechanisms for doing so.  

A growing scholarly interest in the concept of dynamic capabilities has been paralleled 

by a growing number of theoretical contributions (e.g., Eisenhardt & Martin, 2000;  Teece et 

al., 1997; Teece, 2007; Winter, 2003; Zollo & Winter, 2002). From an empirical point of 

view, the field has mainly been supported by individual case studies about the nature of 

dynamic capabilities and how they work in organizations, as shown by, e.g., Lampel and 

Shamsie (2003) and Pablo et al. (2007). The field has seem relatively fewer empirical studies 

on the performance effects of dynamic capabilities despite this being a central topic of debate 

among scholars (e.g., Teece, 2007; Zollo & Winter, 2002). As such, a gap exists with regard 

to understanding and testing whether dynamic capabilities in fact help firms improve their 

performance (Barreto, 2010; Protogerou, 2011) – this thesis is aimed at making a modest 

contribution towards fillings this gap.   

1.1.3 The centrality of slack resources 
Besides continually needing respond to environmental disruptions, firms are also 

experiencing high pressure to keep costs low to be able to compete in a globalised 

marketplace. Dynamic capabilities are aimed at creating future resources, which means that 

they will be vulnerable to such short-term pressure to cut costs, because their value can also 

only be assessed at a future point in time (ex post) (Ambrosini & Bowman, 2009). Other areas 

sharing a similar longer-term perspective could be R&D investments, employees devoted to 

development purposes or other ‘excess’ resources within firms, where ‘short termism’ may 

sacrifice investing in the future for gaining quarterly profits (Laverty, 1996).  

 Such ‘excess’ typically constitute what is referred to within organisational theory as 

‘slack resources’ and they are defined as ‘That cushion of actual or potential resources which 

allows an organisation to adapt successfully to internal pressures for adjustment or to external 

pressures for change in policy as well as to initiate changes in strategy with respect to the 

external environment’ (Bourgeois, 1981: 30). Slack can be seen as a resource buffer that firms 

can use in a discretionary manner both to counter threats such as strikes, consumer boycotts, 

competitive moves or other disruptive events, and to exploit opportunities; e.g., pursue 

revenue growth (Bourgeois III, 1980; Greenley & Oktemgil, 1998; Kamin & Ronen, 1978; 

Meyer, 1982; Weinzimmer, 2000). Scholars thus seem to ascribe slack resources an important 
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role for firms when they compete in ‘a new competitive landscape’. Firms, however, also 

obviously need to strike a balance between long and short horizons as well as between 

keeping costs down today and maintaining adaptability tomorrow.  

1.2 Purpose and research question 
The underlying puzzle driving me in this thesis is: how do firms compete in ‘a new 

competitive landscape’? The literature emphasises both dynamic capabilities and slack 

resources as being key components in answering this question. It seems to me that the two 

areas interplay in an important way. In this thesis the interplay between the two is modelled as 

an interaction relationship, where the performance effects of a firm’s dynamic capabilities, 

depends on its level slack resource. The theoretical and statistical nature of this relationship 

will be elaborated upon in sections 2.1 and 4.2.3 respectively. Dynamic capabilities and slack 

resources have not explicitly been brought together in the literature so far. My thesis aims to 

marry and integrate the two constructs into a congruent whole, providing a contribution 

towards answering the question of how firms best compete in ‘a new competitive landscape’. 

To operationalise this aim, the following research question will be investigated in this thesis: 
XXX 

- How does the interplay between dynamic capabilities and slack resources shape 

risk/return outcomes among US corporations in the period from 1991-2010? 
- XXX 

This question is broken down into two sub-research questions: 
XXX  

- How and to what extent do dynamic capabilities shape risk and return outcomes 

among US corporations in the period from 1991-2010? 

- How and to what extent is the risk/return effect of dynamic capabilities, among US 

corporations in the period from 1991-2010, enhanced or limited by levels of slack 

resources? 

- How does the general macroeconomic environment affect these relationships? 
- XXX 

The research question will be answered through a combined inductive and deductive research 

design1, which is split into two main phases. Firstly, I join together the two previously distinct 

concepts of dynamic capabilities and slack resources into a conceptual framework. I will 

focus on the three most-studied examples of slack resources:  R&D investments, 

organisational slack which is excess costs, staff and salaries (Williamson, 1964) and financial 

slack; i.e., the capital structure decision between debt and equity. To explain the relationship 

between dynamic capabilities and these three types of slack resources, I use the logic 
                                                
1 Why the research design is both inductive and deductive will be discussed in section 4.1 
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underlying real option theory (e.g., Luehrman, 1998; McGrath, Ferrier, & Mendelow, 2004). 

The conceptual framework will yield a set of testable hypotheses concerning how dynamic 

capabilities and slack resources jointly affect firms’ risk/return performance.  

I focus on both risk and return outcomes, as they are both important measures in fully 

grasping firm performance and have been studied widely in conjunction within the fields of 

strategic management and finance (e.g., Bowman, 1980; Fiegenbaum & Thomas, 1988; 

Henkel, 2009; McNamara & Bromiley, 1999; Miller & Leiblein, 1996). Both risk and return 

can be defined differently according to different stakeholders within firms. Overall, I take an 

investor perspective: I understand ‘returns’ as being the surplus that returned (directly or 

indirectly) to shareholders as a compensation for their invested capital, and ‘risk’ as being the 

chance these returns will be lower than expected. 

Secondly, I will test the proposed hypotheses empirically on two large samples of 

listed US firms covering the relatively stable and prosperous period from 1991 to 2000 (1,097 

sample firms) and the more turbulent and volatile period from 2001 to 2010 (1,234 sample 

firms). To conduct this empirical study, I propose a new way of measuring the effectiveness 

of a firm’s dynamic capabilities: as the volatility of its return on assets over a ten-year period.  

Using US firms allows for easier comparison with previous studies, and also provides 

the largest possible sample within a single market, ensuring a solid degree of in-sample 

homogeneity. Also, the two large samples, covering a wide range of industry groups, 

strengthen generalisability of results and theoretical implications.  

The reason I use two time periods is create an opportunity to study the interplay 

between dynamic capabilities and slack resources in two distinct macroeconomic 

environments. This is important 1) as both Fiegenbaum & Thomas (1986) and Wiseman & 

Catanach (1997) show that risk/return relations vary over time, and 2) because it is expected 

that both dynamic capabilities and slack resources will affect risk/return outcomes differently 

under different macroeconomic conditions. The expected effect of the macroeconomic 

environment will be treated in section 3.5.   

1.3 Contribution 
The contribution of this thesis can be viewed from a theoretical, methodological and 

empirical perspective. From a theoretical perspective, the previously disjointed fields of 

dynamic capabilities and slack resources are joined together into a coherent conceptual 

framework by aid of real options logic. Furthermore the theoretical arguments are made for 

how the interplay to shape risk and return outcomes respectively.  
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From a methodological perspective, I reason for and test the volatility of firms’ 

earnings over a ten-year period as a proxy for the effectiveness of dynamic capabilities. I 

offer a suggestion for how to measure the effectiveness of a given firm’s dynamic capabilities 

– an area that is underdeveloped within literature largely due to the relatively complex nature 

of the dynamic capabilities construct (Protogerou, 2011). I use three performance measures 

(return on investment, return on assets and market/book) and two risk measures (systematic 

risk as measured by beta and accounting-based downside risk), which enable a comparison of 

the effects of dynamic capabilities and slack resources across both accounting and market-

based risk/return metrics. 

From an empirical perspective, this thesis adds to the current literature by testing a 

theoretical framework for how dynamic capabilities affect risk/return outcomes and how slack 

resources moderate this relationship. This area has only been covered sporadically and 

partially. The subject of risk and return effects of slack resources has been treated by, e.g., 

Miller & Leiblein (1996), Moses (1992) and Singh (1986). The direct and indirect return 

effects of dynamic capabilities have been treated by Protogerou (2011), Song & Droge 

(2005), Zuniga-Vicent & Vicente-Lorente (2006) and Zoot (2003). Neither risk nor the 

conjoint risk/return effect of dynamic capabilities has, to my knowledge, been treated in the 

literature. The study tests its hypotheses on a large group of firms from a wide array of 

industries, including manufacturing and non-manufacturing industries. As such, the thesis 

answers a call by, e.g., Barreto (2010) to study dynamic capabilities empirically across a 

wider sample of firms and industries. By using earnings variability to measure dynamic 

capability effectiveness, the thesis also extends the literature on the risk/return effects of 

earnings variability by investigating the organisational elements that support such an effect.  

Lastly, most studies on slack performance and risk/return relationships uses data from 

before the year 2000. This thesis adds to the current literature by studying the risk/return 

effects of dynamic capabilities and slack resources on data from 2001 to 2010. This is 

particularly interesting as this period is considerably more turbulent, than, e.g., the 1990s, 

which allows both for a more solid test of my hypotheses as well as revealing how the 

hypothesised relationships between dynamic capabilities and slack resources play out in 

different macroeconomic environments. Given these contributions there are also limits to the 

generalisability of the reported results and conclusions, which will be unfolded in the 

following section.  
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1.4 Delimitations 
It is assumed that the reader of this thesis is familiar with basic concepts in the field of 

strategic management, organisation and finance and has a working knowledge of statistics and 

econometrics. This thesis takes a high-level, aggregate view of the risk/return effects of 

effectively developing and deploying dynamic capabilities. The thesis also investigates how 

dynamic capabilities interact with aggregate measures of slack resources, i.e. R&D 

investments, organisational slack and financial leverage. It is outside the scope and 

methodological reach of this thesis to investigate the workings of dynamic capabilities and 

slack resources as organisational phenomena at a micro level.  

By utilising three performance measures (ROA, ROI and market/book) and two risk 

measures (beta and downside risk), I exclude a multitude of other measures of risk and return 

that scholars have used over the years. Lastly, the study uses two large samples of medium 

and large US publicly listed firms, which implies limited ability to generalise findings to e.g. 

very small companies as well as to other geographical regions and ownership forms.  

1.5 Structure 
XXX 
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The above model outlines the structure of the thesis. This current section rounds off part I. 

Part II covers the conceptual framework. Herein, the theoretical of dynamic capabilities, real 

options and slack resources will be laid out the. The construct will be joined together into a 

conceptual framework and eight testable hypotheses. The expected impact of macroeconomic 

conditions is also discussed. Part III treats the methodological foundation of the thesis 

including science theoretical considerations, econometric methodology and construction 

variables. Further the sampling procedure and the characteristics of the resulting sample will 

de described. Part IV presents the empirical findings consisting of a discussion of descriptive 

statistics, correlations and OLS assumptions for the two samples, as well as a comprehensive 

overview of the regression results. Part V provides a discussion of the reported results by 

relating them to the theoretical areas of dynamic capabilities and slack resources, while 

implications for management practitioners are also treated. Part VI rounds of the thesis with 

promising areas for future research and a couple of concluding remarks.   

 

 

 

 

 

 

 
XXX 
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2. Theory 

2.1 The conceptual framework 
XXX 

 
XXX 

For the theoretical overview, we will begin with the final theoretical destination in mind 

(Covey, 1997). The illustration above displays the conceptual model I propose for how 

dynamic capabilities and slack resources jointly affect risk/return outcomes. The black signs 

illustrate the effect of the hypothesised relationships on return outcomes, while the red signs 

illustrate the effect of the hypothesised relationships on risk outcomes. The vertical arrow 

signifies a direct relationship between dynamic capabilities effectiveness and risk/return 

outcomes, while the three horizontal arrows illustrate the hypothesised moderating effects of 

R&D investments, organisational slack and financial leverage on the relationship between 

DCE and risk/return outcomes. In this thesis introduce the concept of dynamic capabilities 

effectiveness, which I define as: the effectiveness with which the firm uses it’s dynamic 

capabilities to achieve new resource configurations that can either match of create market 

change. The theoretical background for the concept will be unfolded in section 3.1. 

The overarching hypothesis implied by the theoretical model is as follows: Having 

more effective dynamic capabilities will increase a firm’s ability to avoid threats and exploit 

opportunities in its environment. This will simultaneously increase return (H1a) and decrease 

risk outcomes (H1b). This effect will be stronger if a firm has a range of strategic options that 

it can exploit. I define strategic options as ‘Alternative courses of action available to the firm 

for competing in product markets’ (Sanchez, 1993: 254-255) and will use the word 

interchangeably with real options. Such strategic options can be created through either a 

centralised R&D-driven innovation process or a decentralised innovation process facilitated 

by organisational slack. As such, both levels of R&D investment (H3a, H3b) and 



11 

organisational slack (H2a, H2b) are hypothesised to positively moderate the relationship 

between dynamic capabilities effectiveness and risk/return outcomes. Put another way, the 

risk and return effects of effective dynamic capabilities will be stronger for firms with higher 

levels of R&D investment or organisational slack. The firm will either shut down the strategic 

option or maintain it until environmental conditions make it opportune to exploit the option. 

To ensure timely execution of the strategic option, readily available financial resources are 

needed (Dixit & Pindyck, 1994). A firm can ensure this by maintaining a low level of 

financial leverage. It is therefore expected that the leverage will have a negative moderating 

effect on the relationships between dynamic capability effectiveness and risk/return outcomes 

(H4a, H4b).  

This has provided an outline of the bigger picture. I will start off by covering the main 

theoretical contributions within dynamic capabilities, after which a presentation of real option 

logic will serve as a bridge into a theoretical review of the three types of slack resources.  

2.2 Dynamic capabilities 

2.2.1 Theoretical roots 
The field of strategic management is concerned with explaining the causes of sustainable 

competitive advantage leading to performance differentials among firms (Rumelt, Schendel, 

& Teece, 1994). During the 1970s, ’80s and ’90s, industrial organisation scholars forwarded 

the view that firms’ resources are homogenous, i.e. evenly distributed among firms, and that a 

company can achieve competitive advantage by picking an attractive industry and creating a 

competitive position in the industry (Porter, 1980). The strategic management field began, 

during the 1990s, to shift attention towards firms’ stock of resources and capabilities as the 

place to look for the principal source of performance differentials among firms (Hoskisson, 

Hitt, Wan, & Yiu, 1999).  

With roots dating back to Penrose’s The theory of the growth of the firm (1959), the 

resource-based view (RBV) argues that resources that are simultaneously valuable, rare, 

imperfectly imitable, and non-substitutable (VRIN) are the source of competitive advantage 

(Barney, 1991; Barney, 1995). Barney, and later other scholars, e.g., Helfat (2007), define 

resource in a very broad sense, such that it includes all resources, capabilities and activities, 

etc., a firm uses to generate competitive advantage. Such a definition is also followed in this 

thesis. Barney’s definition of VRIN resources assumes that resources are heterogeneous 

across firms and that such heterogeneity can be sustained over time. The theory is aimed at 
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explaining why performance differentials can exist in equilibrium and have been argued to be 

a static view of firms, and how they achieve competitive advantage (Barney, 2001a, 2001b; 

Lockett, 2009; Priem & Butler, 2001). Thus the RBV does not account for how current VRIN 

resources are updated and new ones created for firms to cope in the changing competitive 

landscape described above – which is where the dynamic capabilities perspective comes into 

the picture (Ambrosini & Bowman, 2009).  

2.2.2 What is a dynamic capability? 
The term was originally defined as ‘The firm’s ability to integrate, build, and reconfigure 

internal and external competences to address rapidly changing environments’ (Teece, Pisano, 

& Shuen, 1997: 516). I chose, though, to go with Martin & Eisenhardt’s (2000:1107) 

definition: ‘The firm’s processes that use resources – specifically the processes to integrate, 

reconfigure, gain and release resources – to match or even create market change. Dynamic 

capabilities thus are the organisational and strategic routines by which firms achieve new 

resources configurations as markets emerge, collide, split, evolve and die.’ This definition 

exposes the dual nature of dynamic capabilities as being simultaneously defensive and 

offensive underpins, while effective dynamic capabilities can be hypothesised to both help 

firms address threats and thus reduce risk, while also exploiting upside opportunities to drive 

performance.  

 Teece (2007) argues that matching or creating market change happens through three 

sub-processes of dynamic capabilities: ‘the capacity (1) to sense and shape opportunities and 

threats, (2) to seize opportunities, and (3) to maintain competitiveness through enhancing, 

combining, protecting, and, when necessary, reconfiguring the business enterprise’s 

intangible and tangible assets.’ (Teece, 2007: 1319). The capability for a firm to sense, seize 

and reconfigure can reside in many different types of functions and thus exist in different 

areas of the firm.  

Examples of the different capabilities that can constitute a dynamic capability include 

product development and R&D processes (Danneels, 2002; Helfat, 1997), merger, acquisition 

and resource divestment procedures (Karim & Mitchell, 2000; Moliterno & Wiersema, 2007), 

alliances building skills (Kale, Dyer, & Singh, 2002; Kale & Singh, 2007), capabilities to roll 

out new retail outlets (Winter, 2003) and knowledge integration skills (Henderson & 

Cockburn, 1994; Iansiti & Clark, 1994). Scholars seem to converge on dynamic capabilities 

as being organisational processes purposed with changing the firm’s resource base (Barreto, 

2010). The literature also emphasises that dynamic capabilities tend to be tacit in nature 
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(Easterby-Smith, Lyles, & Peteraf, 2009), path dependent (Zollo & Winter, 2002) and 

embedded in the firm (Eisenhardt & Martin, 2000), which entails that they are typically 

developed internally rather than built in the market (Makadok, 2001).  

This thesis views dynamic capabilities in aggregate and thus does not distinguish 

between different ‘types’ of dynamic capabilities, but rather views the different dynamic 

capabilities of the firm as the aggregate ability of the firm to adapt its resource base to the 

changing requirements of its environment.  

2.2.3 Central theoretical tensions 
As the dynamic capabilities field is fairly wide, with connections to many different theoretical 

areas, several tensions exist within the field. For this thesis, one tension is particularly 

noteworthy: the relationship between dynamic capabilities and competitive advantage, the 

role environmental conditions and the part played by (de-) centralization. 

2.2.3.1 Dynamic capabilities and competitive advantage 

There are three views on the effect of dynamic capabilities on performance, namely that the 

relationship exists either directly or indirectly, doest not exist or that the relationship is 

indeterminate. Some scholars, in particular Teece et al. (1997) and Teece (2007), argue for a 

direct link between dynamic capabilities and competitive advantage. Related to this thinking, 

some scholars argue that dynamic capabilities impact performance indirectly through 

affecting a firm’s VRIN resources (Bowman & Ambrosini, 2003; Zott, 2003). In opposition 

thereto, Eisenhardt & Martin (2000) argue that dynamic capabilities are simply best practices 

that can be copied across firms, while they can never lead to any sustainable competitive 

advantage. Teece (2007) counters this by stating that such best practices are not likely to 

constitute dynamic capabilities. The scholars suggesting an indeterminate relationship do so 

because 1) new resource configurations created by dynamic capabilities may or may not be 

valuable to the market (Helfat et al, 2007; Zollo & Winter, 2002) and due to the often high 

cost of developing and maintaining dynamic capabilities (Pablo, Reay, Dewald, & Casebeer, 

2007; Winter, 2003). This thesis build on the ‘indeterminate’ view, as it seems reasonable that 

differences will exists between how effectively firms both develop, maintain and deploy 

dynamic capabilities.  

2.2.3.2 Dynamic capabilities and environmental conditions 

The environmental conditions under which dynamic capabilities are most important are 

disputed within literature. Teece’s definition (cf. section 2.2.2) implies that dynamic 
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capabilities are mainly applicable in highly dynamic environments, such as IT, biotech and 

semiconductors (Teece, Pisano & Shuen, 1997). Martin & Eisenhardt’s (2000) definition 

however encompasses a broader view of dynamic capabilities that applies to all firms, 

whether they operate in a particularly dynamic industry or not. They are that, in more stable 

environments, dynamic capabilities will tend to be more ‘analytical, predictable and stable’ 

processes, in contrast to being ‘experiential, unpredictable and fragile’ in rapidly changing 

environments (Eisenhardt & Martin, 2000:1105). Such a perspective will also be more 

incremental in nature by building upon and enhancing, in addition to fully transforming, a 

firm’s resource base (Ambrosini & Bowman, 2009).  

2.2.3.2 Dynamic capabilities and (de-) centralization 

It is mainly Teece (1997, 2007) who treat the question of (de-) centralization as it applies to 

dynamic capabilities and he seems to have a contradictory view of the question. One hand he 

states that ‘To sustain dynamic capabilities, decentralisation must be favoured because it 

brings top management closer to new technologies, the customer, and the market.’ (Teece, 

2007: 1335). This implies a view that the organization mainly functions as a sensory organ for 

top management, i.e. a centralized perspective. On the other hand, he states that 

‘organizational units must have considerable autonomy (to make decisions rapidly) but 

remain connected to activities that must be coordinated’ (Teece, 2007: 1337). Herein, a view 

of a more entrepreneurial and decentralized organization is forwarded. In the end, Teece 

(2007) suggest that firms must balance centralization with decentralization. The role played 

by employees at lower levels of the organization in shaping strategic responses to threats and 

opportunities, rather than merely ‘sensing’ them, is however undecided. I will now move on 

to discuss real option theory and its role as a ‘theoretical bridge’ between dynamic 

capabilities and slack resources.  

2.3 Real option theory and logic  

2.3.1 What is a real option? 
Real option stems from financial options theory (Black & Scholes, 1973) and was introduced 

by Stewart Myers in 1977. An investment constitutes a real option if, ‘It creates the right, but 

not the obligation to take some specified action in the future to minimise the firm’s downside 

risk while providing access to upside opportunities’ (Wang, Barney, & Reuer, 2003: 54). The 

value of real options (equal to financial options) lies in the distinction between right and 

obligation, which becomes increasingly relevant as environmental dynamism increases and 
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predictability decreases (Bettis & Hitt, 1995). The distinction means that a firm can choose to 

pursue the opportunity inherent in the real option if it turns out to appear value enhancing, 

when uncertainty about the future of its environment is reduced. On the contrary, a firm can 

choose to abandon its investment in a given project, thus minimising its loss to the initial 

investment and the investments made to maintain the option (Kogut, 1991).  

Utilising real options is challenging, though, as they 1) often require continual 

investments to maintain the option, which is equal to ‘carrying costs’ of financial options, 2) 

are harder to value and thus manage and 3) need to include the potential costs of competitor 

pre-emption or skills degradation (Wang et al., 2003). These challenges indicate that a firm’s 

ability to prudently manage its portfolio of real options; e.g., knowing when to shut down an 

explorative project (maybe despite organisational enthusiasm about the project), is essential 

for exploiting the real option logic as a useful way of thinking about strategy (Adner & 

Levinthal, 2004). With this introduction to the logic behind real options, let us look at how 

investing in them may support a firm’s dynamic capabilities in deflecting threats and 

capturing opportunities and thus strengthen risk/return outcomes.  

2.3.2 How real options complement dynamic capabilities 
By investing in real options, a firm can explore a wider range of several promising strategic 

and/or technical directions, where it gains a wider range of actions that it can take in the 

future (McGrath & Nerkar, 2003). Typically, a firm will invest in certain capabilities to 

support a given future market strategy, and if it does not make the initial investment, the 

opportunity to execute the strategy in the future vanishes (Kogut & Kulatilaka, 2001). An 

example could be a firm neglecting to make a timely initial investment into exploring the 

technological capabilities needed to compete in a potentially burgeoning market segment, and 

when the market starts taking off they do not have time to build the needed competences. 

Thereby a firm is essentially creating complex options on future opportunities (Barney, 1986; 

Kogut & Kulatilaka, 2001), which also serve as a continual exploration and development of 

the valuable, rare, inimitable and non-substitutable resources that will underpin the 

sustainable competitive advantage of tomorrow (Barney, 1991;  Barney, 2001a). By building 

a portfolio of strategic options, firms can position themselves to continually capture 

opportunities, while limiting downside risk if losses can be limited to the initial investments 

(Hurry et al., 1991; Bowman & Hurry, 1993; Tong & Reuer, 2007). Such preliminary and 

exploratory investments in real option structures can increase a firm’s flexibility, which 

supports the effectiveness of its dynamic capabilities by extending the ways in which it can 
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“match or create market change (…) as markets emerge, collide, split and emerge” 

(Eisenhardt & Martin, 2000: 1107). 

2.4 Slack resources 
As strategic options may be able to support the effectiveness of dynamic capabilities, the next 

questions are: how are strategic options created and maintained?; and how are they executed? 

In the following, I will argue that slack resources play a key role in answering these two 

questions. 

2.4.1 What are slack resources? 
Broadly speaking, slack resources include excess/redundant employees, capacity and capital 

expenditures, but also unexploited opportunities to increase either margins of revenues 

obtained from customers, or innovations that could bring a firm closer the so-called 

‘technology frontier’2 (Nohria & Gulati, 1996). The notion of slack has been further refined in 

literature. Singh (1986) distinguishes between ‘unabsorbed’ and ‘absorbed’ slack. 

Unabsorbed slack signifies resources that are committed to a particular development project 

or tied up in daily operations, while absorbed slack represents financial resources that a firm 

can use for a purpose of its choice. Both organisational slack and R&D investments are 

examples of absorbed slack, as they are typically allocated towards particular development 

purposes and daily operations respectively. A firm’s capital structure is an example of a 

source of unabsorbed slack. A lower share of debt or lower financial leverage constitutes such 

unabsorbed slack as it indicates a stronger ability to raise loan capital for future flexibility 

(Greenley & Oktemgil, 1998), that could e.g. be the execution of real options.  

2.4.2 Slack resources and real options 
Next, the thesis will explore the two ways in which slack resource can support the 

development of real options and thereby the effectiveness of dynamic capabilities. Firstly, I 

will discuss to what extent allocating resources to R&D investments and to organisational 

slack can act as conduits for the generation of real options. The two allocations are seen as 

parallel. While I regard R&D investments as a conscious allocation for the development of 

new business opportunities in the form of, e.g., new products, services and technologies, I 

perceive organisational slack as a more indirect allocation for a decentralised and ‘bottom-up’ 

creation of strategic options. I apprehend the two allocations essentially as inputs for 

                                                
2 The technology frontier can be understood as the most advanced technological level possible in a given industry at a given 
point in time  
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innovation processes that can continually facilitate the creation of strategic options. In this 

thesis, innovation is defined, in its broadest possible form, as encompassing all the different 

types of innovation one can expect to find in an organisation, including product/service, 

process, policy, and administrative or technological innovation (Adams, Bessant, & Phelps, 

2006).  Secondly, I will discuss how a firm’s capital structure decision can play a key role in 

its ability to both create and execute the strategic options generated from the parallel 

innovation processes facilitated by R&D investments and organisational slack.  

In the following R&D investments, organisational slack and the capital structure 

decision are discussed separately. Three overall ‘perspective’ on these three types of slack 

resources run through the literature. I will use these ‘perspectives’ to inform my discussions 

about their effect on the effectiveness of dynamic capabilities. In the literature, slack is 

generally perceived either as a resource for ‘competitiveness’ and ‘adaptability’ with a 

positive effect on firm performance (e.g., Cyert & March, 1963), as a source of ‘inefficiency’ 

or ‘cost’ with a negative effect on firm performance (e.g., Jensen & Meckling, 1976), or as a 

mix of the two (e.g., Bourgeois, 1980).  

2.4.3 R&D Investments 
Honing in on the R&D-driven innovation process, we see how the real option lens applies. 

R&D investment contributes to expanding the knowledge about a given field, which reduces 

uncertainty (R. G. McGrath & Nerkar, 2003). Notably, real options created from R&D 

investment can help to reduce ‘technical uncertainty’, which cannot be reduced by just 

postponing investment, as may be the case with uncertainty pertaining to exogenous factors, 

such as the cost of raw material input (Dixit & Pindyck, 1994). As such, an investment in 

R&D can be seen as both an option to grow in a particular area (Oriani & Sobrero, 2008) or 

an option to switch between alternative technologies (McGrath, 1997).  

A firm investing relatively more in innovation than its peers will thus have more 

flexibility to change in a wider array of environmental changes, including in economic 

climate, technology, and customer sentiment (K. Miller & Bromiley, 1990). Thus, a real 

option lens exposes how R&D investments can support a firm’s dynamic capabilities, by 

providing a continuous flow of technological, product, or service innovations a firm can use 

to adapt to or even create changes in its market (Eisenhardt & Martin, 2000).  

Firms should also be aware that investing excessively in the R&D process can 

potentially create agency issues, with R&D managers either becoming sloppy in maintaining 

discipline in innovation projects (Nohria & Gulati, 1996) or engaging in self-serving 
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behaviour (Jensen & Meckling, 1976). Such inefficiencies tend to be most pronounced when 

managerial tasks are hard to control and monitor, which will often be the case within R&D 

departments (Greve, 2003).  

2.4.4 Organisational slack  
Strategic options are also likely to be created outside the R&D-driven innovation process. 

Examples could be a sales person experimenting with a new way of selling a product in a 

given market, a marketing manager experimenting with involving consumers more deeply in 

crafting campaigns, or a national supply chain department testing new Web-based 

technologies for managing component flows. Here, I will explore how organisational slack 

can be a facilitator of innovations, like the ones above. Organisational slack represents a 

firm’s administrative resources above and beyond what is required for operating and 

maintaining the organisation in the short term. In other words, organisational slack is excess 

costs, staff and salaries (Williamson, 1964).  

Several theorists argue that an increased level of organisational slack will enable an 

organisation to engage in experimentation and organisational change (Cyert & March, 1963; 

Levinthal & March, 1981; Mansfield, 1961; Schumpeter, 1975). This happens as spare time 

and resources allow the pursuit of projects that are regarded as being important by scientists 

or other internal champions, but that are not able to be approved by regular tight market 

controls within an organisation (Levinthal & March, 1981; March, 1976). On a more general 

note, organisational slack helps to foster a culture of experimentation by protecting the 

organisation from the uncertain outcomes of innovative projects (Bourgeois III, 1981; Nohria 

& Gulati, 1996). Firms can thus more safely experiment with new strategies by, e.g., entering 

new markets or introducing new products (Hambrick & Snow, 1977; Moses, 1992; Nohria & 

Gulati, 1996). The above reasoning suggests that a firm should maximise organisational slack 

to enhance the creation of strategic opportunities, which it can use to support its dynamic 

capabilities in responding to changing market circumstances.  

 Agency theorists oppose the use of organisational slack, arguing that managers will 

‘misuse’ excess resources to pursue their own goals, thus creating agency problems and in 

turn harming performance (Davis & Stout, 1992; Fama, 1980; Jensen & Meckling, 1976). 

Resource constraint theory echoes agency theory, by proposing that managers will change 

their behaviour to utilise resources more efficiently when they have fewer of them (Baker & 

Nelson, 2005). In addition, some theorists suggest that organisational slack can allow a firm 

to postpone necessary but risky changes by being a safety buffer when the environment 
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changes in significant ways (e.g., Cyert & March, 1963; Meyer, 1982; Sharfman, Wolf, 

Chase, & Tansik, 1988). In their extreme, all three perspectives entail that organisational 

slack should be eliminated altogether (Love & Nohria, 2005), because less slack will mean 

that the workforce will respond in a more disciplined way to environmental change.  

 Considering the polarities of slack resources outlined above led Nohria & Gulati 

(1996) to show a curvilinear relationship between organisational slack and innovation 

performance. This indicates that a moderate level of organisational slack will best enhance a 

firm’s dynamic capabilities. After examining how organisational slack can influence 

experimentation, innovation and ultimately the creation of strategic options, I will next turn to 

how a firm’s capital structure plays into the story.  

2.4.5 Financial slack and the capital structure decision 
When a firm produces maintains a set of real options from its R&D driven decentralized 

innovation processes, it is critical that it also has the necessary financial resources to execute 

the options when it seems strategically attractive to do so (Dixit & Pindyck, 1994; Luehrman, 

1998; Tong & Reuer, 2007; Trigeorgis, 1993,1996). Next, I will explore how firms can think 

about their capital structure decision, and in particular if they choose to compete on dynamic 

capabilities accompanied by real options created from R&D processes, and through 

decentralised application of organisational slack. Four perspectives on the capital structure 

decision will be covered, namely trade-off theory with its emphasis on taxes, the pecking 

order theory with its weight on asymmetric information, free cash flow theory with its eye for 

agency costs and transaction cost economics with its focus on asset specificity.  

The trade-off theory of capital structure suggests that firms can strike the right balance 

between the benefits of debt-induced tax-deductible interest payment and the costs of 

financial distress (Kraus & Litzenberger, 1973). This theory suggests, that firms with high 

business risk and intangible assets will tend to borrow less, than firms with relatively safe 

tangible assets. The resources supporting both dynamic capabilities and innovation processes 

tend to highly intangible, why the trade-off theory suggest moderate to low debt levels for 

such firms.  

The pecking order theory is driven by asymmetric information, where internal 

managers know more about a firm’s investment opportunities than external lenders and 

investors, which drives firms to use retained earnings to fund new investment (Myers & 

Majluf, 1984). Only in the event additional funds are needed will they raise external capital to 

cover financing needs. Under the pecking order the firm doesn’t have a target capital 
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structure, but the choice between debt and equity will depend on the quality of investments 

opportunities and the price of debt.  

Free cash flow theory (Jensen & Meckling, 1976) introduces an agency problem 

between both shareholders and managers, and shareholders and bondholders. The first agency 

relationship suffers from the risk of overinvestment, where managers invest excess cash in 

negative NPV investments or waste it on organisational inefficiencies (Jensen & Meckling, 

1976; Jensen, 1986). The proposed solution to this problem is debt as a way of ensuring 

alignment between managers and shareholders. This introduces the shareholder/bondholder 

relationship and the underinvestment problem (Myers, 1977). Herein, managers in firms with 

debt will only invest in a business opportunity if the expected return is equal to or above the 

payment promised to bondholders (Long & Malitz, 1985). The underinvestment problem 

causes good projects to be rejected (Balakrishnan & Fox, 1993), which means that less 

strategic options will be available to the firm.   

 A transaction cost economics (TCE) view of a firm’s choice between debt and equity 

is a function of the general specificity of its assets (Williamson, 1988). Highly intangible 

assets are harder for markets to evaluate and cannot be used as collateral, which increases risk 

for the bondholder and the cost of using debt for the firm (Ho, Tjahjapranata, & Yap, 2006; 

O'Brien, 2003).  This means that companies that aim at competing on the basis of innovation 

and firm-specific assets should favour relying mostly on retained earnings and equity 

(Balakrishnan & Fox, 1993; Simerly & Li, 2000). Thereby, the TCE perspective suggests 

firms that base their strategy on strong dynamic capabilities and focus intensely on creation 

strategic options through innovation should aim to operate at relatively low levels of debt.  

In line with real option logic, the above review suggests that firms competing on 

dynamic capabilities will benefit from maintaining sufficient equity in its capital structure to 

enable swift execution of strategic options, while of course keeping an eye to the potential 

agency problems that such a buffer may create. Next, I construct and qualify a set of specific 

testable hypotheses based on the above theoretical discussion. XXX 

3. Hypotheses 
This section lays out, in detail, the hypotheses briefly treated in section 2.1. In sections 3.1 to 

3.4, the hypotheses are argued for based on the theoretical discussions above supplemented 

with relevant empirical grounding. Each of the four central variables will be treated briefly at 

a general level, after which its hypothesised relationship with, first, return outcomes and, 
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second, risk outcomes will be discussed. In section 3.5 I will briefly discuss how the role of 

the macroeconomic environment is expected to influence the hypothesised relationships 

across the two periods.  

3.1 Dynamic capabilities effectiveness 
As discussed previously in the thesis, the possession of dynamic capabilities might not 

necessarily equate superior performance; i.e. that the relationship between dynamic 

capabilities and competitive advantage is indeterminate (e.g., Helfat et al, 2007; Zollo & 

Winter, 2002; Winter, 2003). A venue is thus created for discussing the quality with which 

firms handle their dynamic capabilities. This is eloquently stated by Eisenhardt & Martin 

(2000, 1108), who write that, ‘Just as there are better ways to hit a golf ball or ski a mogul 

field, there are more or less effective ways to execute particular dynamic capabilities.’ Firms 

can thus create long-term competitive advantage by, ‘Using dynamic capabilities sooner, 

more astutely and more fortuitously than the competition’ (Eisenhardt & Martin 2000: 1117). 

 This view entails that competitors will most likely have varying levels of effectiveness 

in using its dynamic capabilities to achieve new resource configurations. It would therefore be 

expected for a firm with more effective dynamic capabilities relative to its industry peers to 

be better able to adapt to or create market change. Such enhanced adaptability should produce 

a more steadily growing stream of earnings relative for such a firm relative to competitors 

with weaker dynamic capabilities (Andersen, 2009); thus, a firm with more relative effective 

dynamic capabilities is assumed to exhibit lower earnings volatility relative to its industry 

peers, because it is better able to continually detect and create timely responses to 

opportunities and threats in its environment.  

3.1.1 Hypothesised relationship with return outcomes 
The relationship between dynamic capabilities effectiveness and return outcomes can be 

understood through both a revenue and cost perspective. From a revenue perspective, 

effective dynamic capabilities enable a firm to adapt its resource base to exploit untapped 

market potential (Helfat & Winter, 2011). Such potential can stem from, e.g., changing 

customer needs, new customer segments, technological advancements, regulatory shifts or 

general economic conditions. From a cost perspective, when effective dynamic capabilities 

are assumed to lower earning volatility, it can lower a firm’s cost base in three ways. 

Firstly, a more predictable earnings development minimises the risk of shortage and 

excess production capacity and inventories during upturns and downturns respectively (Miller 
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& Chen, 2003). Firms incur adjustment costs when they need to move capacity from one 

activity or product to another, and firms with strong dynamic capabilities will strengthen 

performance by being able to reduce these costs (Fiegenbaum & Karnani, 1991; Sanchez, 

1995). Secondly, less variable performance should lower chances of financial distress and 

thus make loan financing cheaper, hence lowering a firm’s cost of capital, making more 

investment projects economically feasible and reducing the underinvestment problem 

stemming from debt overhang (Miller & Chen, 2003; Miller, 1998; Modigliani & Miller, 

1963; Myers & Majluf, 1984). Thirdly, a firm’s stakeholders (e.g., suppliers, customers, 

employees, and collaboration partners) will demand compensation to bear the risk associated 

with doing business with the firm. This stems from the fact that stakeholders (except 

financiers) have a hard time fully hedging or diversifying their firm-specific exposures, due to 

unduly high search and transaction costs (Miller & Chen, 2003). Due to a higher risk of 

distress, firms with weaker dynamic capabilities run the risk of losing critical business 

transactions with buyers and suppliers (Smith & Stulz, 1985; Smith Jr, 1995). In parallel, they 

will also run the risk that both buyers, suppliers, employees and other collaboration partners 

are not willing to invest in the firm-specific assets and relationships that have been argued to 

be essential for a firm’s competitive advantage (Wang et al., 2003). Lastly, there is an 

argument that counters the above ‘pro’ low earnings volatility arguments. If we follow the 

logic of (Merton, 1973) and view equity as a call option on the value of the firm, then an 

increase in earnings volatility could actually be value enhancing, ceteris paribus.  

When summing up the above arguments, I hypothesise that a firm able to use its 

dynamic capabilities to bring down earnings volatility relative to that of its industry peers will 

experience relatively higher performance. The majority of empirical studies on earning 

volatility on both accounting and market returns confirm such intuition (e.g., Allaynis & 

Weston, 2008; Bromiley, 1991; Fiegenbaum & Thomas, 1988; Fiegenbaum, 1990; 

Figenbaum & Thomas, 1986;  Jegers, 1991; Shin & Stulz, 2000). These theoretical and 

empirical considerations lead me to this hypothesis:  
XXX 

H1a: A firm’s relative effectiveness of its dynamic capabilities relative to that of its industry 

peers will have a positive association with its relative return outcomes  

3.1.2 Hypothesised relationship with risk outcomes  
At the beginning of this thesis, I broadly defined risk as the chance that returns will be lower 

than expected. When a firm has lower variability in its earnings, the odds for a lower-than-

expected return outcome should also be lower. Thus effective dynamic capabilities and their 
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ability to reduce earnings volatility is hypothesised to lower a firm’s risk outcomes. The 

relatively few studies that have been conducted on the relationship between earnings 

variability and risk outcomes generally confirm this hypothesis. Beaver, Kettler, & Scholes 

(1970), e.g., find a negative relationship between earnings volatility and systematic risk, while 

Minton & Schrand (1999) provide some indirect evidence finding a positive relationship 

between cash flow volatility and the cost of debt and equity. On the accounting side, Miller & 

Leiblein (1996) find that less variables earning is associated with a lower downside risk. 

Thus, the hypothesis: 
XXX 

H1b: A firm’s relative effectiveness of its dynamic capabilities relative to that of its industry 

peers will have a negative association with its relative risk outcomes  

3.2 R&D investment 
The moderation effect of R&D investments on the relationship between effective dynamic 

capabilities and risk/return outcomes has, to my knowledge, not been tested empirically 

before, so the hypotheses will instead be qualified by looking 1) to the existing literature on 

the direct risk/return effects of R&D investments and 2) to adjacent areas within strategic 

management.  

3.2.1 Hypothesised relationship with return outcomes  
Overall, scholars seem to broadly agree that investment in R&D supports continual 

innovation, which positively affects stock returns, market value, persistent profits and 

profitability (e.g. Capon, Farley, & Hoenig, 1990; Chan, Lakonishok, & Sougiannis, 1999; 

Jaffe, 1986; Mizik & Jacobson, 2003; Pakes, 1985; Roberts, 2001). Indicative empirical 

support for the supportive effect of R&D on dynamic capabilities can be found in the fields of 

product innovation and risk management. In the former, Danneels (2002) finds that product 

innovation strengthens firms’ ability to renew their resource bases, while Andersen (2009) 

shows that investment into R&D has a positive impact on firms’ risk management capability. 

Hence the hypothesis: 
XXX 

H2a: The positive association between stronger relative dynamic capabilities and relative 

return outcomes will be positively moderated by investments in R&D 

3.2.2 Hypothesised relationship with risk outcomes  
McAlister, Srinivasan, & Kim (2007) show that R&D investments lowered systematic risk in 

a sample of 644 US firms in the period from 1979 to 2001, which they attest to R&D-
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intensive firms achieving a higher degree of firm flexibility than less R&D-intensive 

competitors. Supporting evidence can be found with Chaney, Devinney, & Winer (1991) and 

Veliyath & Ferris (1997) who find a negative association between systematic risk and a firm’s 

strategic profile (includes R&D investment) and the number of new product introductions, 

respectively. These studies seem to support the proposition that R&D investments can lower 

risk outcomes. Based on the theoretical arguments and these empirical findings, I hypothesise 

the following: 
XXX 

H2b: The negative association between stronger relative dynamic capabilities and relative 

risk outcomes will be positively moderated by investments in R&D 

3.3 Organisational slack 
Parallel to R&D investments, I argue that organisational slack is an important facilitator of the 

creation of strategic options. The literature, however, also emphasises two other ways in 

which organisational slack can support the effectiveness of dynamic capabilities. Firstly, a 

firm’s dynamic capabilities are focused on creating new ways of making a living, so they are, 

by definition, focused on everything other than running the day-to-day business (Winter, 

2003). This means that dynamic capabilities require organisational resources that are not 

already fully committed to daily operations, which is essentially the definition of slack (Zollo 

& Winter, 2002). Secondly, Blyler and Coff (2003) argue that ‘social capital’ is critical for the 

effectiveness of a dynamic capability. They further argue that individuals’ internal and 

external social ties facilitate creative thinking and information sharing, which is critical for 

effectively integrating, building and reconfiguring resources. Cyert & March (1963) suggest 

that organisational slack strengthens the ‘organisational coalition’, which means that 

collaboration and alignment among different coalitions within the firm are increased. I argue 

that, through building such organisational coalitions, social relationships will also be 

strengthened and social capital increased, which points to slack’s beneficial supportive effect 

on the effectiveness of a firm’s dynamic capabilities. As with R&D investment, 

organisational slack has not directly been explored in the context of dynamic capabilities.  

3.3.1 Hypothesised relationship with return outcomes  
When conducting a meta-analysis of the 80 most widely cited papers on the relationship 

between organisational slack and performance published between 1991 and 2000, Daniel & 

Lohrke (2004) found a positive association between the two. The overall theoretical rationale 

for explaining this relationship is that slack generally was the resource cushion firms could 
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use to both counter threats and exploit opportunities. It is therefore logical to expect that slack 

will in fact also have a supportive effect on the ability of a firm to use its dynamic capabilities 

to manoeuvre environmental change. Hence the hypothesis: 
XXX 

H3a: The positive association between stronger relative dynamic capabilities and relative 

return outcomes will be positively moderated by organisational slack 

3.3.2 Hypothesised relationship with risk outcomes  
On the one hand, when environmental disruptions or macroeconomic shifts put firms face to 

face with a high degree of strategic uncertainty and risk, slack can provide managerial degrees 

of freedom to engage in strategic responses (Miles & Cameron, 1982). On the other hand, by 

inducing managerial risk aversion, sacrificing and environmental misalignment, 

organisational slack can reduce management incentives to react timely to threats and 

opportunities in its environment, which can lead to less-than-optimal risk outcomes (Latham 

& Braun, 2008). The slim empirical basis for determining whether organisational slack will 

help or hinder the effectiveness of dynamic capabilities in improving – i.e., lowering – risk 

outcomes is unclear and dualistic. In support of slack, Miller & Leiblein (1996) find that 

organisational slack strengthens strategic response to downside risk. In opposition thereto, 

(Davis & Stout, 1992) find that a higher degree of organisational slack among S&P 500 firms 

during the 1980s increased their risk of being a takeover target. Despite both theoretical and 

empirical polarities, I follow my overall hypothesis to suggest that enhancing effects of 

organisational slack will outweigh the inhibiting effects – and hypothesise the following:  
XXX 

H3b: The negative association between stronger relative dynamic capabilities and relative 

risk outcomes will be positively moderated by organisational slack 

3.4 Capital structure 
A firm’s capital structure will affect the effectiveness of dynamic capabilities in two different 

directions. On the one hand, stronger dynamic capabilities yielding less volatile earning will 

reduce bankruptcy risk making it possible to increase financial leverage and reap the benefits 

of interest tax shields and lower hurdle rates for investments (Modigliani & Miller, 1958, 

1963; Myers & Majluf, 1984). Also, agency theory suggests that a higher debt load may 

induce a positive disciplinary effect on the organisation (Jensen & Meckling, 1976; Jensen, 

1986). On the other hand, lower financial leverage means more readily available financial 

resources for a firm to execute its strategic options when it seems valuable to do so (McGrath 

et al., 2004; O’Brien, 2003). Also, lower debt levels can minimise the underinvestment 
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problem and thus support not just the execution, but also the continual investment into the 

creation of strategic options (Myers, 1977; Simerly & Li, 2000). Lastly, the firm-specific 

nature of resources supporting dynamic capabilities also support equity as the most 

appropriate financing vehicle (Winter, 2003; Balakrishnan & Fox, 1993; Williamson, 1988),  

3.4.1 Hypothesised relationship with return outcomes  
While no studies investigate how financial leverage moderates the relationship between 

effective dynamic capabilities and performance, three studies may give us a hint as to what to 

expect. Simerly & Li (2000) argue that firms operating in dynamic environments need 

stronger adaptive capabilities to survive. Their study goes on to show that a performance 

penalty exists for firms operating with high leverage in dynamic industries. In parallel, 

O’Brien (2003) finds that firms competing on the basis of R&D-driven innovation will create 

higher performance by maintaining lower financial leverage. These studies indirectly support 

that firms that compete on dynamic capabilities and real options structures should reap 

stronger performance from higher levels of financial slack. Indicative evidence supporting 

positive disciplinary effects of debt can, however, also be found, e.g., within the literature 

concerning financing of R&D investments. Szewczyk et al. (1996) and Zantout (1997) both 

used event studies to show that highly levered firms announcing increases in R&D spend are 

more likely to experience subsequent abnormal stock returns, as compared to firms relying 

more on equity financing. On the back of this conflicting empirical evidence, I hypothesise: 
XXX 

H4a: The positive association between stronger relative dynamic capabilities and relative 

return outcomes will be negatively moderated by financial leverage 

3.4.2 Hypothesised relationship with risk outcomes  
I don’t know of any studies that either directly treat the interaction effect between DCE and 

financial leverage on risk outcomes, or any studies that can inform this relationship. I will 

therefore lean on my theoretical discussion to suggest that there are two overall forces at play. 

On the one hand, maintaining financial leverage makes it possible for firms to execute on 

their strategic options when environmental contingencies warrant it, which would mean that 

financial slack would strengthen the effectiveness of dynamic capabilities in lower-risk 

outcomes. On the other hand, there may also be a disciplining effect from financial leverage 

in the way firms use their dynamic capabilities to respond to events that can potentially drive 

higher-risk outcomes. Given the lack of an empirical basis to inform the trade-off, I will 
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argue, in line with the performance hypothesis that firms will benefit from operating with 

lower financial leverage. I suggest this hypothesis:  
XXX 

H4b: The negative association between stronger relative dynamic capabilities and relative 

risk outcomes will be negatively moderated by financial leverage 

3.5 The influence of macroeconomic environment 
I distinguish between the expected effect of macroeconomic environment on dynamic 

capabilities effectiveness and slack resources. Dynamic capabilities essentially support a firm 

in coping with changes in its markets and wider environments (Eisenhardt & Martin, 2000). 

Given that the level and severity of disruptive events has arguably been higher during the 

2000s compared to the 1990s, it is expected that the risk/return effect of possessing effective 

dynamic capabilities is stronger during the former compared to the latter.  

Both the  ‘adaptability’ and ‘cost’ aspects of slack resources will affect how slack 

impact the effectiveness of dynamic capabilities under unstable relative to stable economic 

conditions. The ‘adaptability’ perspective suggest that a firm will benefit from having more 

strategic options in an environment where the rate of change is higher, whereas the ‘cost’ 

perspective suggest that a more uncertain economy means that the pressure for cost-efficiency 

is higher. In line with my other hypotheses, I expect that the ‘adaptability’ aspect of slack will 

trump the ‘cost’ aspects during higher economic turbulence. These expected effects are not 

tested formally, but I will evaluate them by comparing the results of the hypothesis across the 

two time periods and by comparing the magnitude of coefficients on the variables in question.  
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4. Research methodology 

4.1 Scientific theoretical underpinnings 

4.1.1 The cycle of theory building in management research 
 

 
            Source: Christensen & Carlile (2005)  

In order to frame how I approach this thesis from a science theoretical perspective, I take a 

starting point in the above model proposed by Christensen & Carlile (2005) aimed at 

describing the theory building process that management scholars collectively go through over 

time to build theory that is ‘intellectually rigorous, practically useful, and able to stand the 

tests of time and changing circumstances’ (Christensen & Carlile, 2005: 1). In a nutshell, the 

model works in the following way. There are two stages, the inductive and the deductive. The 

first step in the inductive stage is ‘observation’, where phenomena are described and 

measured, which yields one or more constructs. ‘Slack resources’ is an example of one such 

construct. The second step is ‘classification’, where the construct is sliced into different 

categories, e.g. absorbed and unabsorbed slack. The third step is ‘defining relationships’, 

where the association between the different categories and observed outcomes are 

hypothesised and explored. An example of this could be exploring the strength of the 

association between absorbed slack and performance outcomes.  

When having reached the top of the pyramid, the researcher moves to the deductive 

side, where the inductively created ‘hypothesis’ is tested on new data (quantitative or 

qualitative). The new study then either corroborates with previous findings or discovers an 

anomaly that the theory can’t account for. If an anomaly is found, the researcher returns to the 

categorization step to slice and categorize the data in a different way to also capture the 

anomaly. As researchers move up and down this pyramid over time theories will improve 
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moving from descriptive towards normative, which is the state where a theory can give ‘a 

manager unambiguous guidance about what actions will and will not lead to the desired 

result, given the circumstances she finds herself in’ (Christensen & Carlile, 2005: 6).  

4.1.2 Approach applied in this thesis 
In gist, my thesis is rather eclectic in the sense that multiple existing theories are combined in 

a model from which testable hypotheses. Therefore my approach to the above pyramid is 

equally eclectic. Based on observations of dynamic capabilities in the literature, I start my 

theory building in the ‘classification’ step in the inductive part by suggesting that dynamic 

capabilities can be both classified and measured by degree of effectiveness. Thereafter I move 

up to the ‘defining relationships’ steps, where I based on existing theory propose a set of 

hypotheses about new relationships between dynamic capabilities and slack resources; 

constructs that are both defined and classified. Lastly, I move over to the deductive side to 

test these relationships using regression analysis on two large cross-sectional samples of firms 

across a host of different industries. Utilizing such a methodology allows me to test on 

average, the joint effect of dynamic capabilities, effectiveness and slack resources on 

risk/return outcomes (Christensen & Carlile, 2005).  

It is however equally important to be able to explain the mechanisms at firm level that 

can account for the ‘average’ relationships found across a population of firms. In this regard I 

use existing theoretical contributions to construct such potential causal mechanisms, while I 

also use control variables to rule out other potential explanations for the ‘average’ population 

effects. The following section will explicate the specific methodology used to investigate 

associations between the constructs in question. 

4.2 Econometric methodology 
In line with several previous comparable studies, I have chosen to use Ordinary Least Squares 

(OLS) multiple linear regression (hereafter ‘multiple regression’) to test the hypothesised 

associations of the two cross-sectional data sets. It is beyond the scope of this paper to 

provide a comprehensive review of regression analysis as a statistical tool. Instead, I will 

discuss some of the theoretical and practical issues pertaining to the OLS regression method 

as it is applied in this thesis. This section is mainly based on arguments made by Wooldridge 

(2009) and Gujarati & Porter (2010). I will provide a brief overview of OLS multiple 

regression, the typical sources of bias and inconsistency, and the use of interaction terms.  
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4.2.1 OLS in brief 
The essential idea behind using OLS is to understand the relationship between my chosen 

independent variables and the risk/return outcomes, while controlling for other factors that are 

thought to correlate with risk/return outcomes. This enables a ‘ceteris paribus’ interpretation 

of the risk and returns effects stemming from individual variables (Wooldridge, 2009). It is, 

however, important to note that multiple regression can only imply correlation between 

variables, and causation can only be inferred from combining relevant theory with regression 

results (Gujarati & Porter, 2010). OLS multiple regression is aimed at estimating the 

unknown parameters of the different variables in the population model:   

              

4.2.2 Sources of bias and inconsistency 
Generally speaking, the most engraving statistical issues are the ones that make an estimator 

biased and inconsistent. The problems most frequently encountered when applying OLS 

regression analysis include omitted variable bias, model over- and under-specification, 

functional form misspecification and measurement error.  

Whether OLS multiple regressions is a solid estimation procedure for such estimation 

depends upon whether the assumptions upon which the method is based hold. These 

assumptions are typically captured in the classical linear model (CLM) assumptions for OLS 

multiple regression analysis sectional analysis, which include (Wooldridge, 2009):  
XXX 

MLR 1: Linearity in parameters - the population model is linear in its parameters  
MLR 2: Random sampling with n observations 
MLR 3: No perfect collinearity - in both the sample and the population, no independent variables are constant 
and there are no exact linear relationships among independent variables 

MLR 4: Zero conditional mean – the error term has an expected value of zero given any value of the 
independent variables; i.e., E[εi|xi] = 0 
MLR 5: Homoscedasticity – the error term has the same variance across all values of the explanatory variables, 
i.e., Var[εi|xi] = σ2 

MLR 6: The error term is normally distributed; εi ∼ N(0,σ2)  
 
 

When MLR 1-4 are met, OLS is unbiased. When also satisfying MLR 5, the OLS estimator βj 

(hat) for βj is the so-called best linear unbiased estimator (BLUE), which essentially means 

that is the best linear unbiased estimator with the smallest variance. MLR 6 is added to be 

able to conduct hypothesis tests and make valid inferences. To be able to count on both the 

parameter estimates and the test statistics yielded by regression analysis, the above 
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assumptions need to be satisfied. I will revert to tests of most of the assumptions at a later 

stage, but first I will discuss some of the issues that can cause the assumptions to be broken.  

The assumption of zero conditional mean (MLR 4) can be violated in several ways. 

Violations can stem from omitting a relevant variable, including a redundant variable, 

misspecifying the model, or from measurement error. Next, I will briefly discuss the issues 

related to underspecifying and overspecifying the model.  

The former is less serious than the latter, as OLS estimates of parameters will still be 

unbiased and consistent when overspecifying, but it can lead to inflated standard errors 

(Gujarati & Porter, 2010). The issue of underspecifying a model and omitting important 

variables is also referred to as an endogeneity problem and is a far more important issue. This 

bias arises when an important variable ji that is correlated with the independent variable xi is 

excluded from the model. The excluded variable, ji will then influence the dependent variable 

through the error term. xi will in this case be endogenous and biased, because it is impossible 

to know whether its effect on the dependent variable stems from xi or from ji. It is challenging 

to evaluate whether an endogeneity problem is present, due to the unobservable nature of the 

error term (Wooldridge, 2009). In the context of my study, there are several organisational 

variables, such as measures of (de-) centralisation, organisational structure, corporate culture 

and the role of management, for which data is not available. All these variables could be 

correlated to risk and return outcomes as well as one or more of the included independent 

variables; thus resulting in endogenous explanatory variables. I have, however, mitigated the 

risk of underspecification to the extent possible by including relevant control variables 

(Gujarati & Porter, 2010).  

As can be understood from the above discussion, the issue of overspecifying a model 

is less severe as it causes no bias in the model; however, it can have an inflationary effect on 

the standard errors, thus rendering the OLS coefficients less precise. Such imprecision in 

coefficient estimates can also arise through the issue of multicollinearity. Perfect collinearity 

among variables is seldom an issue in non-experimental data, but data can be close to 

perfectly linear, which can cause higher standard error on regression coefficients. One way of 

understanding this problem is to liken it to two singers singing a duet. When the two are 

singing together it can be very hard to distinguish the individual ‘contribution’ of each singer 

to the song they are singing. Similarly, when two independent variables are highly collinear, it 

can be hard to discern how each variable contributes to explaining variation in the dependent 

variable, thus typically rendering both effects insignificant.  
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Another issue, which is related to the above, is functional form misspecification. This 

refers to a situation where the functional form of the OLS regression is not specified 

correctly, which causes the OLS estimators to be biased. Wooldridge (2009) suggests 

introducing non-linear and interaction versions of the independent variables as an effective 

way of mitigating potential issues associated with functional form misspecification. This is 

the approach I have followed in my analysis, by including a comprehensive set of higher-

order and interaction terms as well as the two combined into higher-order interaction terms.  

 Lastly, the issue of measurement error in the explanatory variables can also introduce 

both bias and inconsistency into the estimation of OLS coefficients. Measurement errors arise 

when an imprecise measure of an economic phenomenon is used in a regression. The 

literature typically suggests using an instrumental variable, if it can be found. Otherwise, it 

can be assumed that the measurement error is uncorrelated with each explanatory variable, 

which will ensure unbiased and consistent estimation of OLS coefficients. In my study, there 

are potential issues with measurement error on the measured R&D investments. This is the 

case as scholars have found that R&D investment (R&D/sales ratio) is a less useful and 

precise measure for small- and medium-sized companies, which may not have formal R&D 

activities or may not record them properly (Kleinknecht, 1987), and for service-based 

companies that tend to have low R&D ratios (Hipp & Grupp, 2005). Also, it can be 

questioned to what extent my measure of dynamic capabilities effectiveness is able to capture 

the complex nature of the outcomes of a firm’s deployment of its dynamic capabilities.  

4.2.3 Interaction terms  
Using interaction terms is appropriate when explanatory variables not only affect the 

dependent variable independently of each other. In this study, e.g., I hypothesise that the 

relationship between dynamic capabilities effectiveness and risk/return outcomes is stronger 

at higher levels of R&D investment. Including a term where DCE and R&D investment is 

multiplied, such that the effect of DCE on the dependent variable comes to depend on the 

level of R&D investment, can test such an effect. In a more generalised format, the inclusion 

of an interaction term in the regression looks like this:  
 

Thereby it is possible to detect both the direct effect of e.g., x1 on y as well as an effect of x1 

on y that is dependent on the level of x2. This basic formula can expanded to also include e.g. 

non-linear interaction terms. This concludes the econometric methodology and we will now 

consider the variables upon which the methodology will be used.   

€ 

y = β0 + β1x1 + β2x2 + β3x1x2
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4.3 Variables 

4.3.1 Dependent variables 
Return outcomes – Firm performance is a multidimensional concept (Chakravarthy, 1986a), 

and any single measure cannot provide the full picture of the return effects of the variables 

under investigation (Simerly & Li, 2000). To increase the robustness of my findings, I have 

chosen to look at three different performance indicators: one market-based measure and two 

accounting based. Market performance is reflected in the market to book ratio, which has 

been used in several previous studies (e.g., Ho et al., 2006; O’Brien, 2003;  Kothari, Laguerre, 

& Leone, 2002; O’Brien, 2003; Szewczyk et al., 1996). It is calculated as the ratio between 

the market value of a firm’s equity and the book value of its equity, both measured at fiscal 

year-end. The natural logarithm is used to avoid a skewed distribution, which is in alignment 

with previous studies. It is, however, worth cautioning that the market/book ratio is biased, 

because it is partly driven by a firm’s economic performance and partly by investor 

expectations about future performance.  

To balance this ‘investor expectation’ bias in the market/book measure, I supplement 

it with the accounting-based measures return on assets (ROA) and return on investment 

(ROI). ROA is calculated as net income before extraordinary items, as a percentage of 

average assets for the period. ROI is calculated as net income before extraordinary items, as a 

percentage of total invested capital, which includes retained earning, paid-in capital and long-

term debt. The strength of the ROI measure is that it considers all invested capital and thus 

supplements ROA (Lee, Chen, & Tang, 2001). Both accounting measures have been applied 

widely in earlier studies to, e.g., assess the slack-performance relationship (e.g., Bromiley, 

1991; Latham & Braun, 2008; Love & Nohria, 2005; Wiseman & Bromiley, 1996). Both 

ROA and ROI are, however, also biased, as they include depreciation and inventory costs and 

thus affect the accurate reporting of earnings.  
XXX 

Risk outcomes – Several measures of firms’ risk outcomes have been advanced in previous 

studies. I choose risk measures based on two criteria:  that they are used in comparable studies 

and that they are accessible. I use CAPM beta (beta) to proxy market-based systematic risk as 

well as downside risk, to reflect an accounting-based measure of risk. Both measures are 

historic measures.  

Systematic risk is one of the most important risk metrics for publicly listed firms 

(McAlister et al., 2007). It reflects movements in equity prices that are caused by shifts in 

economy-wide factors such as economic growth, inflation, and interest and exchanges rates. 
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Beta (ß), the usual way of measuring systematic risk, comes from portfolio theory, which 

asserts that investors can eliminate a portion of a stock’s risk by combining it into a portfolio 

of stocks with imperfect correlation (Lintner, 1965; Sharpe, 1964). The theory goes on to 

suggest that the stock market in equilibrium only prices a stock’s systematic risk, which is 

driven by the extent to which the stock’s return changes when overall market return changes 

(Bodie, 2007). The overall stock market will have a ß of 1, while stocks whose return falls 

(rises) more than market return falls (rises) will have a ß that is larger than 1. Stock whose 

return generally fluctuates less than the market will have a ß that is less than 1 (Bodie, 2007). 

Thus, it can be seen that ß is a measure of how sensitive a firm is to overall market 

fluctuations. I follow Beaver et al. (1970) and McAlister et al. (2007) and use monthly stock 

data to compute firm i’s systematic risk measure, ßi for a 10-year period by regression firm i’s 

returns on the indexed return of the full sample (Methodology can be found in appendix A): 
XXX 

Ri,t = αi + βiRsample,t + εi,t  ; t = first month, … , last month 
XXX 

Downside risk is a relatively recent addition to the family of accounting-based measures of 

risk outcomes, where standard deviation in return on assets and standard deviation of analyst 

forecast of a firm’s income have been among the most often used (K. Miller & Bromiley, 

1990; Wiseman & Bromiley, 1996). Downside risk captures a firm’s propensity to produce 

performance below a certain industry target. Downside risk thus reflects a view of risk as the 

potential for severe negative performance. Miller & Leiblein (1996) underline how such a 

conception of risk is more closely aligned than variability in returns with how both managers 

and financial analysts tend to define risk (Baird & Thomas, 1990; Mao, 1970; March & 

Shapira, 1987; Miller and Leiblein, 1996; Miller and Reuer, 1996). I follow Miller & Leiblein 

(1996) and compute firm i’s downside risk (DRi) as the second-order root lower partial 

moment, where I use the annual mean ROA in firm i’s two-digit SIC industry as a target level 

(ROAindustry). Downside only takes on a value different from zero in years when a firm 

performs below the industry mean. Mathematically, it looks like this: 

DRi = [0.1∑(ROAindustry,t - ROAt)2]0.5 ; t = year 1, .. , year 10 in sample,  

when ROAt < ROAindustry,t, otherwise 0 

4.3.2 Explanatory variables 
Dynamic Capabilities Effectiveness (DCE) – I suggest that the effectiveness of a firm’s 

dynamic capabilities can be proxied by the standard deviation of its return on assets (St.d. 

(ROA)) over a 10-year period. In the context of dynamic capabilities, I suggest that St.d. 

(ROA) can be understood inversely, meaning that the stronger dynamic capabilities a firm 
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has, the lower its earnings volatility will be. The underlying intuition is that the better a firm 

is at adapting to its environment, the better it will be at maintaining a steady earnings growth 

over a long period of time. The DCE measure both captures the ability of a firm’s potential 

downside risks as well as its aptitude for exploiting opportunities.  

By using a period of 10 years, St.d. (ROA) captures the effects of dynamic capabilities 

as a repeatable process that is used intentionally and persistently by firms, which is in 

agreement with most scholars in the field (e.g., Helfat, 2007; Zahra, 2006; Zollo & Winter, 

2002). A firm’s ability to adapt its resource base and engage in strategic change, as captured 

in a relatively lower st.d. (ROA) cannot, however, fully be ascribed to the presence of 

dynamic capabilities. This is the case, as strategic changes may also happen as a result of luck 

(Jay Barney, 1991), ad hoc interventions (Winter, 2003) or emergent processes not 

deliberately enacted by managers (Mintzberg & Waters, 1985). This obviously decreases the 

internal validity of the St.d. (ROA) as a proxy for the effectiveness of a firm’s dynamic 

capabilities. Cardozo & Smith (1983) and Wiseman & Bromiley (1991) both point out that 

using variance in returns classifies firms with predictable but rapidly growing returns as being 

highly risky, while firms with slow and steadily declining returns as less risky. This could 

also reduce validity, as some high-growth firms are likely to have strong dynamic capabilities.  

The proposed measure of dynamic capabilities effectiveness is more aggregate, than 

previously used measures of dynamic capabilities. Zuniga-Vicente & Vicente-Lorente (2006) 

e.g. measure dynamic capabilities in Spanish banks by looking at changes in products, 

customers and firm scope in response to particular industry changes, while Protogerou (2011) 

as well as Song & Droge (2005) use questionnaires sent to management to gauge a firm’s 

level of dynamic capabilities.  
XXX 

R&D investment – A firm’s investment in R&D is measured by the research and development 

(R&D) intensity calculated as a ratio of R&D expenditures committed to the development of 

new products and services divided by total revenue. This measure is probably the most widely 

used proxy for a firm’s innovation investments (e.g., Ho et al., 2006; O’Brien, 2003; Kotabe, 

Srinivasan, & Aulakh, 2002; Lu & Beamish, 2004).  

For the observations with missing data for R&D expenditures, they were assumed to 

be zero, which is in alignment with previous related studies (e.g. Minton & Schrand, 1999). 

From a theoretical perspective, this also makes sense, as US firms have been required to 

disclose almost all R&D expenditures since 1975 (White, Sondhi, Fried, & Aiello, 2003). So 

missing values for R&D is most likely due to negligible expenditures (O’Brien, 2003).  
XXX 
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Organisational slack – I follow the norm among scholars and use the SG&A ratio to proxy 

for a firm’s level of organisational slack. The SG&A ratio is measured by dividing selling, 

general, and administrative expenses with sales (SG&A/sales). The largest component of 

SG&A is typically labour-related expenses, which fit well with the argumentation that 

organisational slack can be the extra human resource buffer that can both secure surplus time 

to experiment and facilitate an experimenting culture, which can drive decentralised 

experimentation, innovation and improvements. The link between SG&A and slack resources 

is, however, a somewhat distant one. The most immediate point is that firms that are more 

effective and well-managed may also be better at finding time and resources to experiment 

and develop new business opportunities, despite relatively low SG&A expenditures; while 

poorly managed firms need to hire more administrative staff (increasing SG&A) just to 

handle the day-to-day business (Lev & Radhakrishnan, 2005).  
XXX 

Financial leverage – Financial leverage will be measured as the ratio of book value of debt to 

book value of total assets. As such, it is an inverse measure of slack, meaning that if a firm 

operates with low financial leverage, it is an expression of high financial slack. Debt to total 

assets is an oft-used measure of financial slack in previous studies (e.g., O’Brien, 2003; 

Vicente‐Lorente, 2001).  

4.3.3 Control variables 
An important part of conducting a multiple regression analysis to understand the risk/return 

effects of effective dynamic capabilities and slack resources is to include relevant control 

variables. Without controlling for other firms’ characteristics, it cannot be known whether the 

reported risk/return effects of effective dynamic capabilities and slack resources are true or 

whether they just stem from some of the omitted controls. I will start off by presenting the 

variables that are included in both the return and risk models; thereafter, the variables that are 

specific to the return and return models respectively will be laid out.  

4.3.3.1 Both included in return and risk models 
XXX 

Size – I include size with the expectation that it correlates positively with return outcomes and 

negatively with risk outcomes. This is based on the logic that firm size reflects past success 

and the accumulation of both resources and competencies that can potentially enable it to 

further strengthen performance and deflect risky situations. This is reflected in past research 

indicating that a firm’s size tends to impact both its level of slack, market position, structure, 

ability to make decisions and thus also its performance (Bluedorn, 1993; Frank and Goyal, 
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2003; Mishina et al., 2004; Ramaswamy, 2001; Smith, Guthrie, & Chen, 1989). From a risk 

perspective, Fama & French (1993) pointed out that size is a reflection of economic 

fundamentals, which explains the higher risk premium on smaller relative to larger firms. 

Firm size is measured by value of total assets and, following the general scholarly tendency, it 

is included in the dataset as the natural logarithm of total assets to correct for a positive skew 

in the data (e.g., Chiu & Liaw, 2009; George, 2005; Jermias, 2008; O’Brien, 2003; Tong & 

Reuer, 2007).  
XXX 

Advertising ratio – Advertising represents a means of product differentiation; it is expected to 

correlate positively with return outcomes (e.g., Hurdle, 1974; Leone, 1995; Erickson & 

Jacobson, 1992; Joshi & Hansens, 2004). On the other hand, it is expected to correlate 

negatively with risk outcomes, as advertising spending can serve as buffer to stabilise 

earnings and create intangible assets that can insulate firms from market- or economy-wide 

downturns (e.g., Hurdle, 1974; McAlister et al., 2007). I follow the majority of studies in 

measuring the advertising ratio by dividing advertising expenditures with sales (e.g., Hurdle, 

1974; Erickson & Jacobson, 1992; Joshi & Hansens, 2004; Leone, 1995; McAlister et al., 

2007).  

4.3.3.2 Only included in return models 

Capital intensity – Capital intensity is an expression of how asset-heavy a given firm is, and 

the general level of capital intensity in an industry is sometimes used to proxy barriers to 

entry. It is generally portrayed as being negatively correlated with return performance, 

because 1) capital intensity can spur aggressive and sometimes even destructive competition, 

2) an unprofitable capital-intense business can be hard to exit due to high exit barriers, and 3) 

capital-intensive firms can be less efficient in utilising both fixed and working capital 

(Berman, Kotha & Jones, 1999; Buzzell & Gale, 1987). The empirical literature generally 

exhibits a negative relationship between capital intensity and firm performance (e.g., Berman, 

Wicks, Kotha, & Jones, 1999; Buzzell & Gale, 1987; O’Brien, 2003). I follow the studies 

mentioned here and measure capital intensity as book value of total assets divided by sales 

(e.g., Czarnitzki & Kraft, 2009; Tong & Reuer, 2007; Nadkharni & Narayanan, 2007). 

4.3.3.3 Only included in risk models 

Asset growth – An above-normal rate of asset growth can as be seen to be a function of a firm 

having ‘excess’ earnings opportunities, where the expected return on the capital acquisition 

exceeds the costs of capital (Beaver, Kettler, & Scholes, 1970). In a competitive economy, 
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these ‘excess’ earnings opportunities will diminish as firms enter the industry (Brealey, 

Myers, & Allen, 2007), but it is, however, very hard to estimate their durability. In either 

case, these excess earnings can be seen as more uncertain, which speaks for a positive 

relationship between asset growth and systematic risk outcomes. This assertion is generally 

supported in the empirical literature (Beaver, Kettler, & Scholes, 1970; McAlister et al., 

2007). I have not, however, found studies arguing for the effect of asset growth on downside 

risk. My expectation is that it will have a negative association with downside, given that, if a 

firm faces strong asset growth as a consequence of ‘excess’ earning opportunities, it is less 

likely to severely underperform relative to the industry average.  
XXX 

Dividend payout - Dividend payout can either be viewed as a means of serving particular 

investor clienteles, reducing agency effects or signalling optimism about future stock value 

(Brealey et al., 2007). Its relationship to risk outcomes arises because dividend payout ratio 

can be viewed as a proxy for management’s perception of the uncertainty attached to future 

earnings (Beaver, Kettler, & Scholes, 1970). The tendency in the empirical literature has been 

to find a negative relationship between, in particular, dividend payout and systematic risk 

(e.g., Beaver, Kettler & Scholes, 1970; Ben-Zion & Shalit, 1975; Carter & Schmidt, 2008). Its 

empirical relationship with downside risk has not yet been established. Based on the logic that 

dividends signal an optimistic outlook on future earnings, I would expect that higher dividend 

payout should mean lower chance of severe underperformance and thus a negative 

relationship between dividend and downside risk.  

4.3.4 Variable treatment 
It is well established that systematic differences in corporate performance exist across 

industries (e.g., McGahan & Porter, 1997; Porter, 1979, 1980; Ruefli & Wiggins, 2003). To 

control for potentially confounding industry-specific effects, all measures are standardised by 

standardising each firm-year observation across two-digit SIC codes. Please refer to appendix 

B for a description and brief discussion of the standardization method.  Furthermore it is 

important and desirable to study how my variables of interest influence performance over 

time. To do so, all the standardised dependent and independent variables, except beta and 

dynamic capabilities effectiveness, are averaged over each 10-year period to eliminate 

spurious year-on-year effects; an approach consistent with previous similar studies (e.g., Li & 

Simerly, 2002; Reuer & Leiblein, 2000).  
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5. Sample characteristics 

5.1 Estimation period 
Figure: Indexed S&P 500 index, 1991-2010 
 

 
Source: Datastream 

Data from the period from 1991 until 2010 is used to test the hypothesised conjoint effects of 

dynamic capabilities effectiveness and slack resources on risk/return outcomes. Both to 

accommodate an investigation into how macroeconomic environments affect the hypothesised 

relationships and because the stability of risk/return outcomes vary over time (Baucus, Golec, 

& Cooper, 1993; Fiegenbaum & Thomas, 1986; Ruefli, 1990), the overall period is split into 

two, 1991-2000 and 2001-2010.  

The 1990s represents a period of relative stability and economic progress. Between 

1991 and 2000, US GDP grew steadily with an average yearly inflation-adjusted rate of 3,4%, 

while the S&P 500 grew 457% percent from index 321 in January 1991 to 1469 at the end of 

2000 (See figure above). The volatility, as represented by the Chicago Board Options 

Exchange Market Volatility Index3 (VIX), averaged at 18.48 from 1991-2000, despite the 

Mexican peso crisis in 1995, the Asian currency crisis in 1997 as well as the 1998 Russian 

debt payment moratorium and 50%+ devaluation of the Ruble.  

The period from 2001-2010 provides an opportunity to study dynamic capabilities, 

R&D investment, organisational slack and capital structure in a significantly more volatile 

and risky commercial environment. Disruptive events such as the burst of the dot-com bubble, 

the collapse of the World Trade Centre on 9/11 2001, and the Great Financial Crisis (GFC) of 

2008 deliver anecdotal evidence of a turbulent decade. Key indicators support that the 2000s 

were unstable relative to the decade before. Between 2001 and 2010, US GDP only grew with 
                                                
3 VIX measures the implied volatility of S&P 500 index options and roughly measures the expected movement in the S&P 
index over the upcoming 30 days. Despite often being called a ‘fear index’, in fact it captures investor expectations about 
both upside and downside (cboe.com)  
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an average yearly inflation-adjusted rate of 1.6% (US Bureau of Economic Analysis). The 

S&P 500 fell 3.2% during the 2000s (See figure above). The index was at 1298 in January 

2001 and had fallen to 800 in October 2002. From there, it grew steadily, until peaking at 

1562 in October 2007, and a year later the GFC triggered a downward spiral ending the index 

at 683. The S&P500 since recovered, to end the decade at 1257. This instability of the 

economy and market also reflects in an average VIX of 22.04 in the period from 2001 to 

2010. Overall, the two adjacent periods provide an interesting setting for contrasting the 

hypothesized relationships in quite distinct macroeconomic environments.   

5.2 Sample selection 
The two samples were extracted from all the companies available in the Compustat North 

America database in the two periods, 1991-2000 and 2001-2010, with all the data being in US 

dollars. I have included both inactive and active companies in the samples to minimise 

survivorship bias, but it cannot be eliminated fully as I only include firms with data for all 

years within each of the two periods.  

 The sample includes extraction firms within, e.g., forestry, oil & gas and metals, as 

well as construction firms (SIC: 0-1999), manufacturing firms producing, e.g., household 

goods, computer products, pharmaceuticals, and industrial machinery (SIC: 2000-3999); trade 

services firms such as retail outlets, department stores and restaurant chains (SIC: 4000-

4999); network services firms operating within transportation, communications and energy 

distribution (SIC: 5000-5999); and various service firms active in, e.g., computer software, 

entertainment, hotels, engineering and consulting (SIC: 7000-8999). Despite differences in, 

e.g., reporting of R&D expenses, I chose to include extraction, manufacturing and service 

sectors as they all contribute significantly to economic activity and excluding one would 

unnecessarily minimise generalisability of findings. I have, however, excluded all financial 

institutions (SIC 6000-6999), because they operate under a high degree of regulation and tend 

to exhibit significantly different risk and return characteristics compared to non-financial 

firms (Rajan & Zingales, 1995). The final distribution of firms in the sample by 1-digit SIC 

groups is shown in the pie charts below.  
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I would ideally have liked to exclude conglomerates from the sample, as they introduce bias, 

particularly on earnings variability measures. A potential bias can arise, as volatility of a 

conglomerate returns will tend to vary less due to the ‘co-insurance’ effect, under which one 

subsidiary’s loss can be offset by another subsidiary’s gain (Lewellen, 1971). It was, 

however, not possible to exclude conglomerates from the samples due to the unavailability of 

the usual measure of diversification used in U.S. studies:  the number of industries (SIC 

codes) within which a firm is active.  

I have kept data cleaning to a minimum, but I have removed firms if they, in one or 

more years, exhibit values for equity, invested capital, revenue or SG&A expenditures that 

are negative or equal to zero. Lastly, I have excluded firms with less than 5 mio US $ in any 

given year, as they are insignificant in size and likely to create extreme outliers. The effect of 

the different screens applied can be seen in the table below.  
XXX 

Period 1991-2000 2001-2010 

Gross sample (all non-financial companies in 
Compustat in the given period) 17,112 15,099 

# firms with incomplete accounting data or 
negative equity, SG&A or revenue –11,480 –10,462 

# firms with less than 10 years of data –3,648 –2,547 

# firms with incomplete stock market data –685 –489 

# firms in industry with two or less firms –73 –64 

# firms with total assets or revenue less than 
5m US $ –129 –303 

Final sample 1,097 1,234 

66 

739 

40 

152 

111 79 

746 63 

183 

213 

Extraction & Construction Manufacturing Trade services Network services Various services 
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6. Data characteristics 

6.1 Descriptive statistics 
The two tables on page 43 provide the unstandardised means and standard deviations for all 

the variables used in the analysis. Distributions of all the non-control variables can be seen in 

appendix C. Worth noting about the means and standard deviations, is how both ROA and 

ROI are significantly higher and less volatile in the 1990s data compared to the 2000s, while 

downside risk is lower and less volatile for the former compared to the latter. The average 

Market/Book is slightly higher during the 2000s, but significantly more volatile. The 

tendency in these descriptive statistics is that the 2000s represents a more volatile and 

relatively less attractive business environment compared to the 1990s. The average beta is 

0.956 for the 1991-2000 and 1.033 for 2001-2010. Theoretically, the value of an average 

sample beta should be 1, similarly to a unity-beta market portfolio. I, however, judge that the 

small deviations from unity are acceptable. It can be noted how the higher market uncertainty 

during the 2000s drives systematic risk upwards due to its positive effect on the cyclicality of 

expected cash flows (Brealey et al., 2007).  

It can be seen how the R&D investment ratio in the 1991-2000 sample is 2.9% 

compared to 5.5% in the 2001-2010, while it is also less volatile in the former compared to 

the latter. The average organisational slack ratio is 21.1% in the 1990s sample compared to 

28.2% in the 2000s sample. Financial leverage fell slightly from 14.1% to 13.6% between the 

two periods, which likely reflects an environment with more restricted access to debt 

financing. Some of the differences in all the variables discussed above stem from a difference 

in characteristics between the two samples; i.e., there is a higher share of relatively young 

technology firms, which represent more extreme dynamics on both risk/return, as well as 

slack variables. The general tendencies between the two periods however hold, also when I 

investigated the descriptive statistics of a sub-sample only containing the 456 firms, that are 

present in both the 1990s and 2000s sample (See appendix D for further detail).  

In appendix F, the summary of statistics for the standardised variables reveals that 

several variables have a number of outlying observations, primarily due to the smaller 

companies in the sample and the standardization procedure applied. Interaction studies are 

particularly sensitive to outlying observations, which can destabilise regression coefficients 

(Greene & Zhang, 2003). It is therefore important to test the regression results for their 

sensitivity with regard to outlying observations. I have used the Cook’s D statistic to measure 

whether an observation has statistically significant influence on the fitted regression (details 
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on methodology behind Cook’s D is provided in appendix G). In this context, an observation 

is influential if regression estimates would significantly change if the observation was 

removed from the sample. The literature differs with regard to what cut-off point to apply in 

determining whether a given observation is influential. Scholars differ in opinion about the 

most appropriate cut-off point for Cook’s D, with some arguing for >1 (e.g., Cook & 

Weisberg) and some for >  (e.g., Bollen & Jackman, 1990). To be on the safe side, I 

chose to apply both cut-off points, to ensure a solid test of how concrete my findings are to 

outlying observations.  

 
€ 

4
(n−k−1)



       Notes: +p<0.10; *p<0.05;  **p<0.01;  n=1,097 
 
 

2001-2010 Mean   SD 1 2 3 4 5 6 7 8 9 10 11 12 13 
1  ROA 0.017 0.097                           
2  ROI 0.008 0.311    0.675**                         
3  Market/Book 2.889 5.493    0.341**  0.169**                       
4  Downside risk 0.081 0.143  –  0.732**  –  0.421**  –  0.224**                     
5  Beta 1.033 0.515  –  0.388**  –  0.265**  –  0.051+  0.365**                   
6  DCE 0.089 0.126  –  0.559**  –  0.361**  –  0.083**  0.713**  0.329**                 
7  R&D investment 0.055 0.106  –  0.170**  –  0.083**  –  0.004  0.193**  0.113**  0.166**               
8  Organizational 

slack 

0.282 0.206  –  0.375**  –  0.212**  0.074**  0.332**  0.175**  0.253**  0.227**             
9  Financial leverage 0.136 0.125  –  0.215**  –  0.210**  0.035  –  0.015  0.040  –  0.091**  –  0.053+  –  0.158**           
10  Size 6.317 2.007    0.259**  0.168**  0.332**  –  0.312**  –  0.027  –  0.266**  –  0.066*  –  0.200**  0.260**         
11  Capital intensity 1.297 1.010  – 0.164**  –  0.057*  0.023  0.132**  0.085**  0.077**  0.048+  0.372**  0.131**  0.141*       
12  Advertising ratio 0.010 0.024  0.013  –  0.029  0.028  0.019  0.006  0.078**  –  0.016  0.290**  –  0.061*  0.016  0.075**     
13  Asset growth 0.091 0.115  0.266**  0.172**  0.310**  –  0.169**  –  0.048+  –  0.068*  –  0.063*  –  0.083**  –  0.030  0.219**  0.113**  0.008+   
14  Dividend payout 0.160 1.437  0.079**  0.026  0.088**  –  0.128**  –  0.081**  –  0.139**  –  0.021  –  0.267**  0.079**  0.105**  –  0.161**  –  0.668**  0.036 

       Notes: +p<0.10; *p<0.05;  **p<0.01;  n=1,234 
 
 

 
 

1991-2000 Mean   SD 1 2 3 4 5 6 7 8 9 10 11 12 13 
1  ROA 0.042 0.053                           
2  ROI 0.058 0.090    0.851**                         
3  Market/Book 2.385 2.023  0.463**  0.423**                       
4  Downside risk 0.049 0.063  –  0.706**  –  0.612**  –  0.207**                     
5  Beta 0.956 0.534  –  0.216**  –  0.201**  –  0.040+  0.295**                   
6  DCE 0.059 0.056  –  0.370**  –  0.240**  –  0.070*  0.748**  0.335**                 
7  R&D investment 0.029 0.046  –  0.007  –  0.011  0.179**  0.183**  0.161**  0.178**               
8  Organizational 

slack 

0.211 0.124  0.017  0.008  0.167**  0.132**  0.107**  0.109**    0.314**             
9  Financial leverage 0.141 0.109  –  0.325**  –  0.367**  –  0.077*  0.063*  0.039  –  0.096**  –  0.136**  –  0.226**           
10  Size 5.053 1.689  0.182**  0.219**  0.428*  –  0.312**  –  0.204**  –  0.338**  0.013  –  0.142**  0.208**         
11  Capital intensity 0.882 0.633  –  0.010**  –  0.081**  –  0.014  0.060*  –  0.009  0.003    0.054+  0.180**  0.049  0.090**       
12  Advertising ratio 0.009 0.022  0.010  0.033  0.043  0.053+  0.009  0.063*  0.055+  0.185**  –  0.093**  –  0.027  –  0.008     
13  Asset growth 0.120 0.174  0.219**  0.166**  0.371**  –  0.091**  0.159**  –  0.023  0.084**  0.053+  0.052+  0.085**  0.077*  0.002   
14  Dividend payout 0.303 1.768  0.052+  0.047  0.009  –  0.093**  –  0.171**  –  0.111**  –  0.033  –  0.037  0.015  0.075*  0.001  0.010  –  0.091** 

43 
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6.2 Correlations 
The tables above also report the correlation coefficients between all the standardised variables 

used in the OLS regressions. Correlations provide a first sense for the direction and strength 

of the direct linear relationships between all variables used in the study.  

All risk and return measures exhibit the expected consistency in both periods as ROA, 

ROI and market/book are significantly and positively correlated with each other, which is also 

the case with beta and downside risk. Equally, the three performance measures are 

significantly negatively correlated with the two risk measures. It is noteworthy how the 

correlation between market/book and the two accounting measures becomes markedly lower 

in the 2001-2010 data, indicating a stronger detachment from economic fundamentals in this 

period compared to the 1990s, which can probably be ascribed to the higher degree of 

turbulence, as portrayed in section 5.1. In parallel thereto, an upward shift can also be noted 

in the beta correlations, with the three performance measures as well as the downside risk 

indicating a higher degree of systematic risk relative to accounting risk and return compared 

to the 1990s.  

 DCE exhibits the expected negative (positive) and significant correlation with 

performance (risk) measures and it is interesting to note how the correlations are significantly 

higher between DCE and the three performance measures during the 2000s, suggesting a 

relatively higher importance of dynamic capabilities in turbulent economic environments. 

DCE is significantly and positively correlated with both R&D investments and recoverable 

slack, which unexpectedly indicates that firms with relatively stronger dynamic capabilities 

compared to peers also tend to invest less in R&D and organisational slack. DCE are 

negatively correlated with financial leverage, which is consistent with the previously 

discussed thesis: that more stable earnings make it possible for firms to increase their 

leverage. The correlations also show an expected positive correlation between R&D 

investments and organisational slack. Lastly, both organisational slack and R&D investments 

are negatively correlated with financial leverage. As such, firms that are focused on 

innovation by either allocating resources to R&D or organisational slack also tend to be less 

levered, which is in line with previous studies (e.g., Balakrishnan & Fox, 1993; Long & 

Malitz, 1985; Ughetto, 2008; Vicente‐Lorente, 2001). Having gained some initial insights 

into the relationships between the central variables in this study, we move on assessing how 

appropriate is to use OLS regression for testing the hypotheses set forth.  
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6.3 OLS assumptions 
As an extension of the discussion in section 4.2.2, I will now go through the tests I conducted 

to ensure that statistical issues that can cause biases are both identified and dealt with. I have 

tested for normality of residuals, heteroscedasticity and multicollinearity.   

The distributional characteristics of regression residuals can be tested statistically 

using e.g., the Jarque-Bera test (Thadewald & Büning, 2007) or by visual inspection of a 

normal probability plot (a so-called Q-Q plot). I chose the latter method, and the Q-Q plots 

for all the regressions can be seen in appendix H. Generally, the inspection reveals only slight 

violations of residual normality in the regression on ROI, ROA, market/book and beta, and 

the exclusion of outliers generally improves the normality feature of the residuals. The 

regression residuals on downside risk, however, reveal some deviation from normality; also 

after removing outliers. Such non-normality does not bias findings, but decreases efficiency, 

potentially leading to higher standard errors in the downside risk regressions. Besides 

removing outliers and applying more advanced statistical techniques above my ability level,4 

non-normality can be dealt with by relying on the central limit theorem (CLT) to ensure that 

the inference on the OLS parameters is approximately correct. I choose to rely on CLT here, 

as I operate with fairly large sample sizes (1100+) and that the deviations from normality in 

the residuals from the downside risk regression are not deemed overly severe. 

Heteroscedasticity arises when the unobservable error is non-constant. This does not 

bias the OLS coefficients, but the computed standard errors will be biased downward and t- 

and F-tests invalidated. I tested for heteroscedasticity in the regression by applying the White 

test (White, 1980), where the squared residuals from the OLS regression are regressed on the 

dependent variables as well as their squares and cross-products (Wooldridge, 2009). I used a 

5% significance level, and the results of the tests for the individual models can be seen in 

appendix I. When heteroskedasticity is present in regression results, I report the results with 

heteroskedasticity consistent standard errors (marked with a #). These are more conservative 

and hence appropriate than OLS standard errors in the face of heteroskedasticity.  

Multicollinearity expresses linearity between independent variables, and when such 

linearity is high it can cause inflated standard errors on coefficients, which reduce the 

efficiency of OLS. The problem of multicollinearity can be exacerbated when interaction 

terms are included in the regressions (Greene & Zhang, 2003). I have done three things to 

deal with this potential issue. Firstly, I doubled each of the sample sizes from roughly 600 to 

                                                
4 The literature suggests, e.g., using an estimation technique less sensitive to non-normal residuals, e.g., Quasi Maximum 
likelihood estimation (Bollerslev & Wooldridge, 1992).  
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1100+ companies, which limits the risk of multicollinearity (Wooldridge, 2009). Secondly, 

the standardisation by industry procedure roughly centers all variables and hence reduces 

multicollinearity in interaction terms (West & Aiken, 1991). Thirdly and lastly, I analysed 

correlations coefficients as well as the variance inflation factor (VIF) of all independent 

variables in the regressions. VIF is an oft-used way of detecting multicollinearity and is 

defined as VIFj = 1/(1 - Rj
2), where Rj

2 is the coefficient of determination when regressing the 

dependent variable j upon all the other dependent variables in the model. As Rj
2 rises so does 

VIFj and it becomes harder and harder to estimate the separate effect of variable j from the 

other independent variables. VIF of above both 5 and 10 has been suggested in the literature 

as indicative of multicollinearity issues (Kutner, Nachtsheim, Neter, & Wasserman, 1996; 

Studenmund, 2001). I choose the conservative route and use 5 as a cut-off point. The 

maximum VIF values for each regression can be seen in appendix I. All the models 

containing only first-order variables and interactions have VIFs below, with one exception: 

the VIF factor the DCE*R&D and R&D variables in the 2000s data are just above 5 when all 

observations are included. The VIFs on the two terms, however, drop to between 2 and 3 

when influential outliers are excluded, why multicollinearity should be no problem. Having 

ensured an acceptable level of validity for using OLS multiple regressions to test my 

hypothesis, the following section will report the findings.  

7. Regression results 
This section has five parts. The first part will cover the results of the eight hypotheses H1a/b – 

H4a/b. The second part will present a schematic overview and brief presentation of the effect 

of control variables and the first-order effects of R&D investments, organisational slack and 

financial leverage. The third part will cover results of testing for non-linear effects in both the 

DCE variable and its interaction with each of the three slack variables. The fourth part will 

summarise the findings in this section, while the fifth part will test the reported results for 

robustness. The regression equations for the results reported below can be seen in appendix J. 

7.1 Hypothesis tests 
In this section, I will present the OLS multiple regression results. The section has four parts. 

7.1.1 and 7.1.2 cover return outcomes, while 7.1.3 and 7.1.4 cover risk outcomes. In 7.1.1, 

hypotheses H1a – H4a are tested with both ROA and ROI as dependent variables. In 7.1.2, 

the same hypotheses are tested with market/book as the dependent variable. Shifting to risk 

outcomes, 7.1.3 will test hypotheses H1b – H4b with downside risk as dependent variable, 
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while 7.1.4 will test the same hypotheses using beta as dependent variable. Each of the four 

parts will follow a similar structure. First, the model’s overall statistical significance and 

explanatory power is assessed. Thereafter, the results of testing each of the four hypotheses (a 

or b) on both the 1991-2000 and 2001-2010 datasets is presented.  

As discussed in section 6.1, all the regressions have been tested to understand their 

sensitivity to outliers. This has been done by a process of removing influential outliers one by 

one, beginning with the observation with the highest Cook’s D value and ending with the last 

observation in the sample with a Cook’s D above 4/(n-k-1). All the regression models 

reported in this section are those with the most outliers taken out; i.e., those with a Cook’s D 

above 4/(n-k-1). On average, 50 outliers have been removed from each model. This is done to 

show the effects that are most stable and generalisable. The most important results of the 

models with full sample and the models in which observations with Cook’s D > 1 have been 

excluded can be found in appendix K. When there are important differences between results 

in the reported models below and their counterparts in appendix K, it will be noted and 

discussed. If nothing is mentioned, the three models exhibit similar results. XXX 

7.1.1 Results of hypothesis H1a-H4a with ROA and ROI as dependent variables 

Period   1991-2000#       2001-2010#   
Model          H1a H2a,H3a,H4a     H1a H2a,H3a,H4a 
              
Intercept  –   0.001     0.010    0.022   –   0.084***  –   0.035*  –   0.025 
Size  0.216***  0.118***  0.119***   0.270***  0.148***  0.155*** 
Capital intensity  –   0.077***  –   0.065***  –   0.070***   –   0.021  –   0.015  –   0.015 
Advertising ratio  –   0.016     0.017  0.026   0.047**  0.049***  0.045*** 
R&D investment  –   0.067*     0.003  0.013   –   0.073*  –   0.035  –   0.031 
Organisational slack  0.034  0.019  0.036   –   0.213***  –   0.138***  –   0.113*** 
Financial leverage  –   0.323***  –   0.319***  –   0.311***   –   0.208***  –   0.202***  –   0.204*** 
                    
DCE      –  –   0.196***  –   0.186***      –  –   0.307***  –   0.267*** 
DCE*R&D     –        –  –   0.013      –     –     0.007 
DCE*Slack     –     –  –   0.063***      –     –  –   0.054*** 
DCE*Leverage     –     –     0.041*      –     –     0.001 
              
Multiple R2  0.230  0.335  0.358   0.244  0.478  0.491 
Adjusted R2  0.225  0.330  0.351   0.240  0.475  0.486 
F-significance  0.000  0.000  0.000   0.000  0.000  0.000 
# of observations  1051  1051  1051   1180  1180  1180 
Notes: +p<0.10; *p<0.05; **p<0.01; ***p<0.001; #Heteroscedasticity consistent standard errors used 
XXX 

The models above both have ROA as dependent variable. The models for both time periods 

are statistically highly significant (p < 0.0001) and the full models with the DCE and the three 
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interactions included explain 35.8% and 49.1% of the variation in ROA, respectively. This 

indicates rather strong models.  

Both models display negative and statistically significant coefficients on dynamic 

capabilities effectiveness (DCE) after controlling for firm size, capital intensity, advertising 

ratio, R&D investment, organisational slack, financial leverage and industry effects. This 

provides support for hypothesis H1a. As mentioned in 4.3.2, the reason DCE is expected to 

have a negative coefficient is that the underlying measure is standard deviation of ROA over 

the 10-year period, meaning that stronger dynamic capabilities is represented as less volatile 

earnings, which is associated with stronger performance. The expected support for H1a means 

that effective dynamic capabilities is associated with stronger ROA performance. 

The model unexpectedly does not provide support for hypothesis H2a for the 2001-

2010 data, as the interaction effect between DCE and R&D is not stable across the three 

outlier models.5 The model, however, provides support for hypothesis H2a in the 1991-2000 

data. This is the case for the following reason: In the 1990s dataset, the DCE*R&D 

interaction has the expected negative direction. After removing one influential outlier6 from 

the 1991-2000 data, the DCE*R&D interaction is negative across all three models; i.e., the 

full and two outlier models. Also, the negative interaction effect is statistically significant up 

until the removal of the 27 most influential outliers. This effect underlines a more general 

dynamic: that outlying observations increase variation in the data and make significant results 

in the regression analysis more likely. The results on H2a mean that the positive ROA 

performance effect of effective dynamic capabilities was enhanced among firms that allocated 

more resources to R&D during the 1990s. It is surprising that this enhancing effect of R&D 

investment is not significant in the 2001-2010 data, as my expectation was that the value of 

creating strategic options from R&D would have been even stronger in the relatively more 

turbulent 2000s. 

Hypothesis H3a is fully supported by the data, because the interaction between DCE 

and organisational slack yield a statistically significant negative coefficient in both periods. In 

line with expectations, this means that the positive ROA performance effect of dynamic 

capabilities is enhanced in firms with higher levels of organisational slack.  

Hypothesis 4a is supported during the 1990s, where the DCE*Leverage interaction 

yields a positive and significant coefficient. Interestingly, the DCE* leverage remains positive 
                                                
5 Both signs on the coefficient and significance levels shift across the spectrum of outliers 
6 The single influential outlier is the company, BCT International. It is influential because it has the largest standardized 
R&D investment in the sample, even though it only has a below-average unstandardised R&D investment. This happens as 
BCT is registered in an industry where most companies do not report any R&D expenditures. Therefore, when BCT’s R&D 
investments are standardised, they seem extremely high relative to those of its peers. Thus, it is appropriate to exclude it.  
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but becomes insignificant in the 2001-2010.7 This means that effective dynamic capabilities 

had a stronger positive effect on ROA performance during the 1990s in firms operating with 

higher levels of financial slack. In parallel to R&D investments, the insignificant result in the 

2000s is surprising, as I expected to find even stronger support for the performance-enhancing 

effect of financial slack in this period compared to the 1990s.  

The ROI regressions are fully consistent with the results found in the ROA regressions 

above. The regression results and a brief commentary can be found in appendix L.  Thus, 

effective dynamic capabilities is associated with superior accounting performance, and this 

positive effect is larger in firms that maintain higher levels of organisational slack. During the 

1990s, the positive effect was also enhanced among firms that invested more in R&D and 

maintained higher levels of financial slack. Next, we will shift to an investor perspective, to 

investigate the effects of effective dynamic capabilities and slack resources on market/book 

performance.  

7.1.2 Results of hypothesis H1a-H4a with market/book as dependent variable 

Year   1991-2000       2001-2010   
Hypothesis    H1  H2,H3,H4     H1  H2,H3,H4 
              
Intercept     0.045*     0.043*     0.043*     –   0.017  –   0.010  –   0.013 
Size  0.425***  0.436***  0.424***   0.333***  0.316***  0.312*** 
Capital intensity  –   0.125***  –   0.126***  –   0.127***   –   0.118***  –   0.117***  –   0.119*** 
Advertising ratio  0.041+  0.038+  0.038+   –   0.001     0.002     0.005 
R&D investment  0.098***  0.093***  0.142***   0.020  0.029+  0.046* 
Organisational slack  0.141***  0.140***  0.122***   0.171***  0.173***  0.164*** 
Financial leverage  –   0.092***  –   0.091***  –   0.083**   0.002  0.001  0.003 
                    
DCE      –  0.022  0.017      –  –   0.033**  –   0.044** 
DCE*R&D     –        –  –   0.022**      –     –  –   0.003 
DCE*Slack     –     –  0.019      –        –  0.002 
DCE*Leverage     –     –  –   0.008      –     –  –   0.029 
                 
Multiple R2  0.295  0.296  0.301   0.159  0.165  0.167 
Adjusted R2  0.290  0.290  0.294   0.154  0.159  0.159 
F-significance  0.000  0.000  0.000   0.000  0.000  0.000 
# of observations  1049  1049  1049   1184  1184  1184 
Notes: +p<0.10; *p<0.05; **p<0.01; ***p<0.001; #Heteroscedasticity consistent standard errors used 
XXX 

The full models with both DCE and the three interactions included are statistically highly 

significant (p’<’0.0001) for both periods. The models are able to explain 30.1% and 16.7% of 

                                                
7 The positive but insignificant effect is stable after removing the two most influential outliers, Aldila Inc. and Carbo 
Ceramics that both have no debt and operate in small industries (3 and 9 companies respectively) with companies 
maintaining significantly higher debt loads.  
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the variation in market/book performance in the 1990s and 2000s respectively. The 

approximate halving of the explanatory power from the 1990s to the 2000s may reflect a 

stock market being less driven by economic fundamentals in the latter period, as discussed in 

section 6.2.  

 My analysis provides support for hypothesis H1a only in the 2000s data. After having 

removed one particularly influential observation,8 the DCE variable has a negative and 

statistically significant effect. Unexpectedly, but interestingly, DCE exhibits a positive but 

statistically insignificant (average p-value across outlier models is 0.2) effect in the 1990s 

data. A tentative interpretation of this phenomenon could be that the dot-com bubble in the 

late ’90s simply made investors less appreciative of firms’ ability to control and stabilise 

earnings – in other words, although effective dynamic capabilities seemed to strengthen 

accounting earnings during the 1990s, the ability was not rewarded by investors. In order to 

acid test this unexpected result I look to the empirical literature. Both Allaynis & Weston 

(2003) and Shin & Stulz (2000) find that lower earning (and cash flow) volatility is associated 

with higher market value in large samples during the periods 1986-2000 and 1962-1999 

respectively. Such results support the likelihood that my unexpected result may stem from the 

1990s being an ‘unusual’ time period in which the market value effect of having effective 

dynamic capabilities was insignificant. 

 The negative and significant coefficient on the interaction between DCE and R&D 

investments provides support for H2a only during the 1990s. The interaction turns 

insignificant during the 2000s. With DCE being insignificant during the 1990s, it seems that 

only when coupled with R&D investments were effective dynamic capabilities able to deliver 

higher market performance in this period.  

Both hypotheses H3a and H4a are generally not supported by the models, as the 

interactions DCE*Slack and DCE*Leverage are insignificant in both periods. This means that 

investors did not put a premium on firms that combined effective dynamic capabilities with 

higher levels of organisational and financial slack.  

In summary, effective dynamic capabilities are positively associated with market 

performance during the 2000s. During the 1990s, positive effect on market performance is 

seen when effective dynamic capabilities is combined with higher levels of R&D 

investments. Besides this result, from an investor point of view, the positive and negative 

                                                
8 The effect on the influential outlier, the smartphone app developer Livewire Mobile Inc. is driven by 1) the company being 
classified in the same industry as large telco operators with low R&D investments and 2) a market/book ratio of 22 in 2003 
against an average of 2 during the other years in the period.  
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effects of slack resources on the effectiveness of dynamic capabilities seem to balance. Next, 

our perspective will shift from return to risk outcomes. XXX 

7.1.3 Results of hypothesis H1b-H4b with downside risk as dependent variable 

Year   1991-2000#       2001-2010#   
Hypothesis    H1  H2,H3,H4     H1  H2,H3,H4 
              
Intercept  –   0.138***  –   0.134***  –   0.147***     –   0.200***  –   0.212***  –   0.209*** 
Size  –   0.247***  –   0.092***  –   0.095***   –   0.131***  –   0.056***  –   0.054*** 
Asset growth  –   0.205***  –   0.184***  –   0.186***   –   0.170***  –   0.157***  –   0.157*** 
Dividend payout  –   0.340  –   0.018  –   0.017   –   0.131***  –   0.093***  –   0.091*** 
Advertising ratio  0.054*  0.001  –   0.001   –   0.021  –   0.036***  –   0.038*** 
R&D investment  0.119***  0.035+  0.026   0.046*  –   0.011  –   0.006 
Organisational slack  0.016  –   0.005  –   0.015   0.074**  0.046***  0.049*** 
Financial leverage  0.151***  0.162***  0.162***   0.074***  0.073***  0.074*** 
                    
DCE      –  0.456***  0.439***      –  0.351***  0.359*** 
DCE*R&D     –        –  0.031*      –     –  –   0.015 
DCE*Slack     –     –  0.028+      –     –  0.007 
DCE*Leverage     –     –  –   0.055***      –     –  0.021 
              
Multiple R2  0.530  0.744  0.753   0.417  0.681  0.683 
Adjusted R2  0.527  0.742  0.750   0.413  0.679  0.680 
F-significance  0.000  0.000  0.000   0.000  0.000  0.000 
# of observations  1039  1039  1039   1162  1162  1162 
Notes: +p<0.10; *p<0.05; **p<0.01; ***p<0.001; #Heteroscedasticity consistent standard errors used 
XXX 

The full model with DCE and the interaction effects added is statistically highly significant (p 

<’0.0001) in both periods. The model is statistically very strong as it is able to explain 75.3% 

of the variation in downside risk in the 1990s data and 68.3% in the 2000s data.  

As expected, the analysis provides strong support for hypothesis H1b, with positive 

and significant parameter estimates on DCE in both periods. Adding DCE to the two models 

significantly increases their explanatory power (21.5% and 26.4% respectively). This attests 

to a very strong association between dynamic capabilities effectiveness and lower downside 

risk; i.e., the risk of a firm significantly underperforming relative to its industry peers.  

The 1991-2000 data provides support for the three hypotheses H2b, H3b and H4b. 

This is concluded as both the interaction terms between DCE and R&D and organisational 

slack respectively yield positive and statistically significant effects, while a negative and 

significant effect appears on the interaction between DCE and financial leverage. The 

significance of both the DCE*R&D and DCE*Leverage interactions are, however, contingent 
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upon removing two different influential outliers.9 The analysis of the 1991-2000 data supports 

the hypothesised theoretical model in which a firm creates lower downside risk outcomes 

when effective dynamic capabilities are combined with higher levels of R&D investments as 

well as organisational and financial slack.  

One of the more interesting findings in the analysis of downside risk is that the 

interactions between DCE and each of the three measures of slack resources are insignificant 

in the 2001-2010 data. Consequently, no support is found for hypotheses H2b, H3b and H4b 

during the 2000s. Given the more turbulent economic conditions during the 2000s, my a 

priori expectation was that at least as strong support would be found for H2b, H3b and H4b 

during this period. The reasoning behind this expectation is that when its surrounding 

environment is more volatile, the risk of a firm severely underperforming, i.e., downside risk, 

will be lower if it has more strategic options available to use when a particular risk event 

occurs. As discussed previously, the creation and execution of strategic options can be 

brought about through slack resource; hence it is unexpected that the three slack interaction 

terms are as anticipated during the 1990s, but statistically insignificant during the 2000s.  

 Summing up, effective dynamic capabilities show a strong negative association with 

downside risk. Only during the 1990s, this negative effect was enhanced among firms that 

invested more into R&D and operated with both more organisational and financial slack. 

During the 2000s the positive and negative effects of slack seem to cancel each other out. 

Next, we will shift to a market-based risk perspective to understand the effects of effective 

dynamic capabilities and slack resources on systematic risks measured by beta. 

 

 

 

 

 

 

 

 

 

 

X  
                                                
9 The DCE*R&D interaction becomes significant after removing BCT International (cf. section 7.1.1). The DCE*Leverage 
interaction becomes significant after removing the outlying observation, B/E Aerospace, which has a standardized financial 
leverage ratio in the top 99% percentile.  
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7.1.4 Results of hypothesis H1b-H4b with beta as dependent variable 

Year   1991-2000#       2001-2010#   
Hypothesis                  H1  H2,H3,H4     H1  H2,H3,H4 
              
Intercept    0.026    0.021    0.018     0.116***     0.092***  0.112*** 
Size  –   0.186***  –   0.107**  –   0.105***   0.073*  0.117***  0.125*** 
Asset growth  0.423***  0.429***  0.433***   –   0.019  –   0.039  –   0.045 
Dividend payout  –   0.136***  –   0.129***  –   0.129***   –   0.274***  –   0.242***  –   0.226*** 
Advertising ratio  –   0.004  –   0.035  –   0.037   –   0.013  –   0.023  –   0.029 
R&D investment  0.310***  0.270***  0.263***   0.127**  0.114***  0.122*** 
Organisational slack  –   0.035  –   0.028  –   0.035   0.029  0.007  0.040 
Financial leverage  0.139***  0.159***  0.156***   0.011  0.036  0.038 
                    
DCE      –  0.212***  0.209***      –  0.233***  0.283*** 
DCE*R&D     –        –  0.002      –     –  0.027 
DCE*Slack     –     –  0.032      –     –  –   0.077** 
DCE*Leverage     –     –  0.029      –     –  0.072* 
              
Multiple R2  0.215  0.256  0.258   0.124  0.209  0.227 
Adjusted R2  0.209  0.250  0.249   0.118  0.203  0.219 
F-significance  0.000  0.000  0.000   0.000  0.000  0.000 
# of observations  1051  1051  1051   1179  1179  1179 
Notes: +p<0.10; *p<0.05; **p<0.01; ***p<0.001; #Heteroscedasticity consistent standard errors used 
XXX 

The two regression models with beta as dependent variable displayed are both statistically 

highly significant (p <’0.0001). The full models with DCE and three slack interactions 

included explain 25.8% and 22.7% of the variation in systematic risk in the periods 1991-

2000 and 2001-2010, respectively. The model thus displays an acceptable level of 

explanatory power. It is worth noting that both market-based models with beta and 

market/book as explanatory variables have lower explanatory power, than the three 

accounting variables. This is not unexpected as stock prices reflect e.g. market expectations 

about future performance (Koller, Dobbs, & Huyett, 2010).  

The models above display a positive and statistically significant effect between DCE 

and beta, which yield the expected support for hypothesis H1a. This suggests that firms with 

stronger dynamic capabilities relative to their industry peers also tend to have stocks with 

lower relative systematic risk; i.e., they are better at responding to and benefiting from broad-

based fluctuations in the economy.  

What is unexpected is that effectiveness of dynamic capabilities tends not to be 

supported by higher levels of organisational and financial slack. The interactions between 

DCE and each of the three measures of slack resources are all generally insignificant in the 

1990s data. As a consequence, neither hypotheses H2b, H3b and H4b are supported in the 
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1990s dataset. This means that during the 1990s the negative effect of effective dynamic 

capabilities on beta was not significantly stronger among firms operating with higher levels or 

slack resources. A speculative interpretation of this, is that the hypothesised positive effect of 

having more strategic options balances out with the negative aspects of slack resources, when 

it comes to supporting the effectiveness of dynamic capabilities in dealing with shifts in 

economic growth, inflation, interest and exchanges rates; i.e., the types of underlying risk 

factors that beta represents.  

The 2001-2010 data yields two surprising findings: While the interaction between 

DCE and R&D investments is statistically insignificant, the interaction between DCE and 

organisational slack unexpectedly yields a negative and statistically significant effect. The 

interaction between DCE and financial leverage yields an equally unexpected positive and 

significant effect. This means that the negative effect of effective dynamic capabilities on beta 

is stronger in firms with lower levels of organisational slack and higher levels of financial 

leverage. Hence, the results expresses the perception of investors, that higher levels of 

organizational and financial slack have had an inhibitive effect on the effectiveness of 

dynamic capabilities in lowering systematic risk outcomes during the 2000s.  

 In gist, this section finds a strong negative relationship between effective dynamic 

capabilities and systematic risk as measured by beta. This relationship, unexpectedly, is 

weaker among firms with higher levels of organisational and financial slack during the 

relatively turbulent 2000s, while the effect of slack resource on the relationship during the 

1990s was indeterminate. Having covered the tests of hypotheses, the results of both control 

variables as well as the direct effects of R&D investments, organisational slack and financial 

leverage will now be covered.   

7.2 Results of control variables and first order effects 

7.2.1 Control variables 
The table below exhibits the expected signs and the regression results of the control, as well 

as the direct effect of R&D investment, organisational slack and financial leverage. The table 

contains only the results of the reported regressions above. An effect is marked as ‘’ if it has 

the expected sign and a p-value below 0.10 in the control model, and if the sign stays the 

same when both DCE and the three interaction terms are added. An effect is marked as ‘’ if 

it has the opposite of the expected sign and a p-value below 0.10 in the control model, and if 

the sign stays the same when both DCE and the three interaction terms are added. The effect 
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is marked with ‘–‘ if it fulfils none of the above two criteria. As the control variables are not 

in focus in this thesis, I will not cover the results in detail. Generally, the effects of the 

controls are significant and in the expected direction, with some being insignificant, and only 

‘size’ during the 2001-2010 showing significant effect in the opposite direction than that 

expected.  

Expected sign 1991-2000 2001-2010 
Variable 

Return Risk ROA ROI M/B Downs. Beta ROA ROI M/B Downs. Beta 

R&D (+) (–) – –      – –  
Org. slack (+) (–) – –  – –     – 

Leverage (–) (+)        –  – 

Size (+) (–)           

Advertising (+) (–) – –  – –   – – – 

Capital Intensity (–)       – –    

Asset growth  (–/+)10          – 

Dividend payout  (–)    –       
Notes: : Statistically significant coefficient (p-value < 0.1) with expected sign; : Statistically significant coefficient (p-  
value < 0.1) with the opposite of expected sign; – : Statistically insignificant coefficient 

7.2.2 First order effects of slack variables 
We will now look at the direct effects of the three slack variables. When interaction terms are 

included in the regression, first order effect represents the effect of the variable at the average 

level of all other variables (Aiken & West, 1991). The review will only cover the overall 

tendencies with minimal interpretation, as the direct effect are not the main focus of this study 

either.  

Financial leverage exhibits statistically significant effects in the expected direction in 

eight of 10 regressions, while the effect is insignificant in two, which suggest that financial 

leverage is generally associated with higher risk and lower return outcomes. The coefficients 

on both R&D investments and organizational slack in the ROA and ROI regressions shift 

from insignificant to negative between the two periods. This suggests that firms that have not 

been able to adapt their levels of R&D investments and organisational slack to the turbulent 

economy of the 2000s have experienced lower accounting returns. In contrast hereto, 

investors during both periods recognise that organisational slack enhances future expected 

performance, as measured by market/book outcomes. A similar recognition is given to R&D 

investment, but only during the 1990s. Contrary to my expectation, both R&D investment and 

organizational slack are generally either negatively associated with risk outcomes, or 

                                                
10 The (–/+) reflects, that asset growth is expected to be negatively associated with downside risk and positively with beta 
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statistically insignificant. From this brief review of both controls and first order effects, the 

next section will treat potential non-linear relationships.  

7.3 Tests of non-linear relationships 
In Shakespeare’s 1599 pastoral comedy, As You Like It, the character Rosalind asks: ‘Can one 

desire too much of a good thing?’ This section departs from such logic to test whether non-

linear relationships are at play in the regressions. The literature suggests that there may be. 

In the case of dynamic capabilities effectiveness, it is reasonable to ask: can a firm 

focus too much on continually transforming and adapting its resource and capability base? 

Ghemawat (1991) and Porter (1990) find that the most successful firms have a high degree of 

consistency in their strategy, suggesting that the firm can become too dynamic and adapt too 

much to its environment. Hence there seems to be a trade-off between consistency and 

adaptability (Selznick, 1957). In parallel, March (1991) underlined the importance of firms 

balancing exploring the future with exploiting current ways of doing business. In the case of 

slack resources, I have already outlined the theoretical polarities suggesting a trade-off. On 

the one hand, investing in innovation and organisational slack or having a low debt level can 

help firms adapt to future environmental contingencies (e.g., Cyert & March, 1963, 

Bourgeois, 1981). On the other hand, too much slack can result in economic inefficiencies 

(Chakravarthy, 1986b; Jensen & Meckling, 1976; Jensen, 1986; Nohria & Gulati, 1996). My 

fundamental hypothesis is, therefore, that there will be diminishing effects in both the direct 

risk/return effect of DCE and in the interaction effects of the three slack resources on DCE.  

The hypotheses are tested with second-order direct and interaction effects and the 

results and methodology can be found in appendix M. I find support for the assertion, that 

there are diminishing effects on ability of effective dynamic capabilities to create lower-risk 

outcomes. However, the hypothesised diminishing effects of DCE on performance is only 

apparent during the 2000s, but not during the 1990s. Overall this supports the hypothesis that 

firms can become too dynamic. I generally find no empirical basis for the assertion that there 

are diminishing effects on the ability of slack resources to support the effectiveness of 

dynamic capabilities. Next, a helicopter perspective on the reported results will be provided.  

 
XXX 
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7.4 Results summary 
This section provides an overview of the empirical findings so far. A schematic overview of 

the results from testing the eight hypotheses is given in the table below. 

Return models 1991-2000 2001-2010 
Hypothesis ROA ROI M/B ROA ROI M/B 

H1a 
A firm’s relative effectiveness of its dynamic capabilities 
relative to its industry peers will have a positive association 
with its relative return outcomes 

  –    

H2a 
The positive association between stronger relative dynamic 
capabilities and relative return outcomes will be positively 
moderated by investments in R&D 

   – – – 

H3a 
The positive association between stronger relative dynamic 
capabilities and relative return outcomes will be positively 
moderated by organisational slack 

  –   – 

H4a 
The positive association between stronger relative dynamic 
capabilities and relative return outcomes will be negatively 
moderated by financial leverage 

  – – – – 

Risk models 1991-2000 2001-2010 
Hypothesis Downside Beta Downside Beta 

H1b 
A firm’s relative effectiveness of its dynamic capabilities 
relative to its industry peers will have a negative 
association with its relative risk outcomes  

    

H2b 
The negative association between stronger relative dynamic 
capabilities and relative risk outcomes will be positively 
moderated by investments in R&D 

 – – – 

H3b 
The negative association between stronger relative dynamic 
capabilities and relative risk outcomes will be positively 
moderated by organisational slack 

 – – 
 
 
 

H4b 
The negative association between stronger relative dynamic 
capabilities and relative risk outcomes will be negatively 
moderated by financial leverage 

 – – 
 
 
 

: Statistically significant coefficient (p-value < 0.1) with expected sign; : Statistically significant coefficient (p-value < 
0.1) with the opposite of expected sign; – : Statistically insignificant coefficient 
 
Firstly, my analysis provides support in five of six regressions for a strong association 

between dynamic capabilities effectiveness and higher return and lower risk outcomes 

respectively. The only exception is market/book performance in the 1991-2000 data, which is 

likely to be a feature of the particular stock market dynamics of the end-1990s. The results 

also suggest that there are slight diminishing effects on DCE on both risk measures in both 

periods, as well as on the performance measures during the 2000s. The diminishing effects 

can be interpreted as that ‘there is an upper limit to everything’, meaning that firms will need 

to balance the continual adaptation to environmental threats and opportunities with a certain 

degree of strategic consistency. When looking at the differences between the two periods, the 
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relationship between dynamic capabilities effectiveness and higher return outcomes is 

relatively stronger in the more turbulent 2000s compared to the 1990s.11 A similar trend 

cannot be traced for risk outcomes.  

My analysis further provides support for the full theoretical model on the three 

accounting measures, ROA, ROI and downside risk in the 1991-2000 data. It seems that firms 

who in the 1990s invested in the creation of strategic options through R&D investments and 

organisational slack, and kept financial resources ready to implement these options, also got 

better accounting risk/return outcomes from their dynamic capabilities. This reinforcing effect 

of slack is generally not supported for the two market-based measures, with the exception that 

the combination of effective dynamic capabilities and higher R&D investments was 

associated with higher market/book performance during the 1990s.  

It is notable that the positive moderating effect of both higher R&D investments and 

lower financial leverage is present in neither the ROA nor the ROI regressions on the 2001-

2010 data. Also, the market/book and downside risk regressions show no significant 

moderating effect from any of the three slack resources. As the only expected effect, higher 

levels of organisational slack seems to support decentralised experimentation and creation of 

strategic options and thus enhance the positive effect of strong dynamic capabilities on 

accounting performance during the 2000s. Lastly, the regressions on beta indicate the 

unexpected effect that lower organisational and financial slack seems to make firms’ dynamic 

capabilities more effective in responding to events driving systematic risk. Generally the 

results suggest a shift between the two time periods, where the negative effects of slack 

resources manifests more during the 2000s. This means that the ‘adaptability’ and ‘cost’ 

aspects of slack resources are more balanced in their effect on the effectiveness of dynamic 

capabilities during the 2000s compared to the 1990s. 

7.5 Robustness test 
This section provides a robustness check to understand whether features about the two 

samples contribute to the unexpected finding that the slack interaction terms are less 

statistically significant during the 2000s compared to the 1990s. The difference cannot be 

explained by higher multicollinearity or lower variance in the explanatory variables during 

the 2000s. There sampling error is investigated as a potential explanation, due to the higher 

degree of smaller technology companies with relatively high R&D investments and levels of 

                                                
11 The key driver for this conclusion is the markedly higher negative OLS coefficients on DCE for all three return regressions 
during the 2000s compared to 1990s, which outweighs the marginal diminishing effect. An illustrative example to prove this 
point can be found in appendix N 
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organizational slack, as discussed in section 6.1. The robustness check is conducted by 

running the similar regressions as above in both periods using the same sub-sample of the 456 

firms. This sub-sample consists of all the firms that are part of both full samples, hence 

representing relatively mature and stable companies. The results of the regressions part of the 

robustness test can be viewed in appendix O. The central insight from the test is that sampling 

error does not drive key results reported above. All the analytical results for the two sub-

samples are comparable for the ROA, ROI and market/book regressions, while there are only 

minor differences in the downside risk and beta. This robustness rules some of the often-

referred empirical sources of insignificant interaction terms. Next the reported results will be 

discussed and framed in the context of extant literature. 
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8. Discussion 
The purpose of this section is to place the reported results into a wider theoretical and 

practice-oriented context; it is to answer the questions, ‘What can we and can we not learn 

from these results?’ The section is structured as follows: Section 8.1 will focus mainly on the 

direct risk/return effects of DCE and will contrast the findings with literature streams on 

dynamic capabilities, risk management and the risk/return trade-off. Section 8.2 will discuss 

the implications of the findings as they relate to theories regarding R&D investments, 

organisational slack and capital structure individually, where after ‘slack resources’ as an 

overall construct will be treated. In section 8.3 I will reflect jointly on the findings from 8.1 

and 8.2, while section 8.4 will outline the managerial implications of the reported results.  

8.1 Dynamic capabilities effectiveness 
 
There has been a general shortage of empirical studies seeking to understand the performance 

effects of effectively creating and deploying dynamic capabilities. Part of the explanation for 

this is the challenge connected with developing appropriate measures of the a given firm’s 

dynamic capabilities (Easterby-Smith et al., 2009). With this thesis I make modest 

contribution towards filling this gap by suggesting the 10-year average of standard deviation 

of a firm’s return on assets as an inverse expression of how effective the firm is at building, 

maintaining and deploying dynamic capabilities.  

 Overall, this thesis provides an empirical basis for the argument that dynamic 

capabilities effectiveness leads to superior risk/return outcomes. The underlying mechanism 

explaining this relationship is that effective dynamic capabilities enable the firm to 

continually deflect risk events that arise and exploit burgeoning opportunities in its markets as 

they change. Such enhanced adaptability ensures a steady positive earnings trajectory, which 

translates into higher returns at lower risk. The findings generally support that this 

relationship holds for several often-used accounting and market-based risk/return measures.  

8.1.1 Dynamic capabilities effectiveness, performance and competitive advantage 
My empirical findings are an interesting addition to the group of studies existing on the 

relationship between dynamic capabilities and performance outcomes as a proxy for 

competitive advantage. Song & Droge (2005) find that dynamic capabilities increases 

accounting performance of 466 US joint ventures, while Zuniga-Vicent & Vicente-Lorente 

find that strategic change facilitated by dynamic capabilities has increased the survival rate of 

Spanish banks (2006). Lastly, by use of simulation technique, Zoot (2003) shows that 
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deploying dynamic capabilities effectively can yield performance differentials among firms 

facing similar conditions. Despite methodological differences, these three studies support that 

effective dynamic capabilities can drive significant performance effects in ‘a new competitive 

landscape’.  

My results are also noteworthy with regard to the theoretical discussion about the 

environmental conditions under which dynamic capabilities are most effective. By studying 

two adjacent time periods with markedly different economic environments, my results 

generally suggest that effective dynamic capabilities create relatively stronger performance 

outcomes under turbulent conditions compared to munificent economic conditions. These 

results lend empirical credence to Teece’s (1997, 2007) assertion that dynamic capabilities are 

more valuable in more dynamic environments. This result makes sense as effective dynamic 

capabilities enable firms to adapt, and with higher environmental volatility, firms need to 

adapt more frequently and potentially also more radically. Up until now, the sole focus of 

dynamic capabilities scholars has, however, been on the role of the industry environment 

(e.g., Eisenhardt & Martin, 2000; D. Teece et al., 1997). My results therefore invite dynamic 

capabilities scholars to broaden their focus to include the study of dynamic capabilities during 

different macroeconomic environments.   

8.1.2 Dynamic capabilities effectiveness, risk and risk management 
Building on the resource-based view, the dynamic capabilities literature has been mostly 

occupied with the construct as a means of creating excess returns. Less attention has been 

directed at how developing and deploying dynamic capabilities can help the firm shape a 

more attractive risk profile. Thereby this study can both suggest a theoretical explanation of 

previous empirical findings within the finance and strategic management literatures as well as 

provide empirical evidence that advances the study risk management.  

 Within strategic management, the results presented here corroborate with Miller & 

Leiblein (1996), finding a positive association between earnings variability and downside 

risk. Similarly, my results align well with finance literature, where Beaver, Kettler, & Scholes 

(1970) find a negative relationship between earnings variability and systematic risk. In 

parallel, Minton & Schrand (1999) find a positive relationship between cash flow volatility 

and the cost of debt and equity. The above scholars pay less attention to the dynamics that 

shape such lower earning variability. It thus makes sense to propose that it is by efficiently 

developing and deploying a set of dynamic capabilities that the firm is able to achieve a stable 

flow of earnings, resulting in lower, and thus more attractive, risk outcomes.   
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 The risk management literature has broadened its traditional focus on hazards, 

economic risks and operational breakdowns to include strategic risks stemming from changes 

in consumer preferences, competitor strategies or regulation (K. Miller, 1998). As such 

strategic risks tend to be both highly firm-specific as well as hard to measure and foresee, 

several scholars (e.g. Andersen, 2009; Henriksen & Uhlenfeldt, 2006; Miller, Kurunmäki, & 

O’Leary, 2008; Power, 2007) deem centralised risk management systems and standardised 

risk-transfer techniques less useful in dealing with such exposures. In this regard, Andersen 

(2008, 2009) highlights the role of organisational responsiveness as a means of managing 

(strategic) risks and further empirically shows that dampened earnings volatility as a result of 

the firm using its responsiveness to better manage exogenous risk factors strengthens firm 

performance. The results herein build on these findings to suggest that not only do stronger 

firm responsiveness and adaptability12 strengthen performance; it also directly drives lower 

downside and systematic risk outcomes. This means that effective dynamic capabilities acts 

both as a means of dealing with industry-specific strategic risks, which could lead to severe 

underperformance, and as a way of insulating firms from changes in the stock market and the 

broader economy.  

8.1.3 Dynamic capabilities effectiveness and the risk/return trade-off 
The effective use of dynamic capabilities to meet environmental contingencies as reflected in 

lower earnings variability seems to be able to deliver higher returns at lower risk. Thereby the 

findings in this thesis reflect some of the previous paradoxical empirical findings, disputing 

the classical finance assumption of a trade-off between risk and return. The first ‘challenge’ to 

the trade-off came from the field of strategic management with Bowman (1980) obtaining a 

negative association between risk and mean return, while further questions arose as finance 

researchers Fama & French (1992) reported that they had found no significant relationship 

between a firm’s systematic risk and its future returns.   

That it might be possible to have higher returns at lower risk can be seen as akin to the 

shift that happened in the relationship between cost and quality when Japanese manufacturers 

showed that it was possible to improve manufacturing systems to simultaneously improve 

quality and lower costs (Slywotzky & Drzik, 2005). In the empirical literature, Andersen, 

Denrell, & Bettis (2007) suggest that organisational responsiveness can bring about a higher 

level of average accounting returns at lower risk. My study corroborates this finding and 

                                                
12 As conceptualized in this thesis with dynamic capabilities effectiveness 
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extends it by indicating a similar ability of effective dynamic capabilities to bring about 

higher mean market/book performance at a lower level of systematic risk.  

8.1.3 Dynamic capabilities effectiveness, Nokia and the ’20-mile march’ 
With the proposed measure of dynamic capability effectiveness, the construct is 

conceptualised as achieving steady earnings development over a relatively long period of 

time. It is suggested that firms achieve stabile earnings growth through continually adapting 

to environmental contingencies, rather than growing radically through comprehensive game-

changing strategic moves (even though companies with effective dynamic capabilities may 

also do this occasionally). The results of this study point to significant performance effects for 

firms in adapting such an approach to strategic development.  

In their relatively recent book, Great by Choice, Jim Collins and Morten Hansen 

(2011) reach a similar conclusion. They set out, as did I with this thesis, to understand the 

drivers of firm success in a volatile world. They found seven companies operating in 

particularly volatile industries that managed to outperform their industry index tenfold over 

15+ years. To understand what drove the success of the seven 10x companies (10xers), they 

contrasted them with 7 fully comparable companies. One of the findings that particularly 

surprised Hansen & Collins was that 10xers engaged in a so-called ’20-mile march’. Rather 

than engaging in, ‘Pursuing aggressive growth and making radical, big leaps, catching and 

riding the next big wave, time and time again (…) the 10xers hit stepwise performance 

markers with great consistency over a long period of time’ (Collins & Hansen, 2011: 44). 

Hansen & Collins’ findings support the importance of growing earnings steadily but 

consistently. I extend their argument by suggesting that using effective dynamic capabilities 

to continually adapt to or even create market change is an effective way of achieving such 

high-level performance over extended periods of time.  

A word of caution seems appropriate here. Scholars have previously criticised the 

‘happily ever after’ quality of the dynamic capabilities framework, i.e. that once a firm have 

strong dynamic capabilities it will live happily ever after (Collis, 1994; Kraatz & Zajac, 2001; 

Montgomery, 1995). Such a criticism seems appropriate, because maintaining effective 

dynamic capabilities is necessarily extremely hard work. Even when a firm seems to have 

very strong dynamic capabilities, it can still go wrong. Nokia’s recent demise is an excellent 

case in point. Having transformed itself from a rubber-boot company over an industrial 

conglomerate to a modern telecom and IT giant, the company’s agility and adaptability has 

often been hailed as exemplary (e.g., Doz & Kosonen, 2008; Steinbock, 2001). Its recent 
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downfall just underlines the intricacies in maintaining strong dynamic capabilities to 

continually secure strong risk/return performance through continual adaptation to more or less 

rapid environmental change.  

I have now established the main implications from the study of effective dynamic 

capabilities; however, the intention of this thesis was not to study dynamic capabilities in 

isolation. The results of my analysis show that there are indeed important interaction effects 

between the effectiveness of a firm’s dynamic capabilities and the choices it makes on how 

much to invest in R&D, what level of organisational slack to operate with, and which capital 

structure to choose. I will now discuss both the theoretical and practical implications of the 

reported results for these three organisational areas in the order they are mentioned above.  

8.2 Slack resources and the risk/return outcomes of effective dynamic 

capabilities 
No firm conclusion can be reached as to whether higher levels of slack resources support or 

inhibit the effectiveness of dynamic capabilities in driving risk/return outcomes. The effect 

seems to depend on both the type of slack resource, the risk and return measure employed and 

the time period in question. As the reported results are markedly different for the two periods 

under investigation, this section will be structured accordingly. Sections 8.2.1, 8.2.2 and 8.2.3 

will discuss the effects of R&D investments, organisational slack and capital structure on the 

DCE-risk/return relationship. Each of the three subsections is split into a discussion of results 

during the 1990s and 2000s respectively. In section 8.2.4, the discussions from 8.2.1, 8.2.2 

and 8.2.3 are merged to form a perspective on what the findings in this study mean for the 

broader theoretical field concerned with the study of slack resources.  

8.2.1 R&D investments  
Overall, my findings are mixed on how R&D investments affect the effective of dynamic 

capabilities in driving stronger risk/return outcomes. R&D seems, however, to be more 

important to the effectiveness of dynamic capabilities during stable compared to more 

ambiguous macroeconomic environments.  

8.2.1.1 R&D investments under munificent economic conditions 

Four of the five regressions on the 1990s data support the argument that the beneficial 

accounting risk/return effects of effective dynamic capabilities are enhanced in firms that 

allocate more resources to R&D projects. A logic that can explain these empirical 

relationships is that higher R&D investments increase the firm’s flow of innovations and thus 
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broaden its palette of strategic options (Luehrman, 1998; McGrath & Nerkar, 2003; McGrath, 

1997). This essentially gives the firm more strategic paths to follow when an unforeseen 

change arises in its environment.  

During the 1990s, investors seem to value exactly such an enhancing effect of R&D 

driven strategic options on dynamic capabilities effectiveness. This result is in line with, e.g., 

Oriani & Sobrero (2008: 358) who find, ‘That investors recognise the value of the growth 

potential and the switching opportunities created by R&D investments’. On a broader note, 

the attractive combinatory effects of R&D investments and effective dynamic capabilities I 

find in the 1990s data are interesting in light of several case studies on dynamic capabilities.  

Both Helfat’s (1997) study of the response of US petroleum companies to two major 

oil-price spikes, and Danneels’ (2011) portrait of the decline of one of the world’s largest 

typewriter manufacturers underline an important interplay between dynamic capabilities and 

both R&D investments and capabilities in adapting to significant industry change.   

8.2.1.2 R&D investments under turbulent economic conditions 

This section aims to answer the question: if R&D investments are important for the 

effectiveness of dynamic capabilities in strengthening risk/return outcomes, why are all five 

R&D*DCE interactions insignificant during the relatively more turbulent decade from 2001 

to 2010? This question has three broad answers: that 1) the positive effect of a firm 

supporting its effective dynamic capabilities with R&D driven strategic options is weaker 

during the 2000s compared to 1990s; 2) some negative effects of higher R&D investments 

balances out the positive effect of R&D investments; or 3) both the effects from 1) and 2) are 

at play. I will briefly review the arguments for the lines of reasoning in 1) and 2) below.  

 The positive effect of R&D investments – a wider action space facilitated by a higher 

number of strategic options created from R&D – should arguably be even more important in 

the volatile 2000s compared to the relatively more stable 1990s. This is based on the 

assumption that a firm will see more unforeseen strategic risk events during the 2000s, and, in 

each of these situations, the wider range of options from which to choose is valuable; thus this 

explanation seems less likely. 

 There are two potential negative effects of R&D investments in a more turbulent 

economy. Both are related to cost. Firstly, it is likely that managerial imperatives have shifted 

towards cost efficiency in the slower-growing and more volatile economy of the 2000s. 

Thereby R&D investment does not only constitute a resource, but also a source of 

inefficiency that drains away returns during a turbulent economy (Leibenstein, 1976). This 



67 

perspective is, however, not evident in managerial behaviour, as median R&D investments 

have been relatively stable among sample firms from 2001 to 2010 (See appendix E).  

 Secondly, the shift may be explained with an increase in agency costs during the 2000s 

(Jensen & Meckling, 1976). When firms seemingly haven’t increased their R&D investments 

during the 2000s (cf. appendix E), the classical agency argument, that investing too much into 

R&D creates less discipline and self-serving behaviour (Nohria & Gulati, 1996; Jensen & 

Meckling, 1976), cannot explain the different results between the two periods. The agency 

argument in stead needs to be augmented, which is done in the following way.  

When managers fear that their employment may be at risk, they are likely to be more 

risk averse than shareholders desire; i.e., an agency problem arises (Amihud & Lev, 1981; 

Holmstrom & Milgrom, 1987; Hölmstrom, 1979). This happens as, e.g., R&D managers 

typically cannot diversify their employment risk away (Hitt & Hoskisson, 1996). Wang & Li 

(2008) argue, and empirically show, that such fear of employment risk can drive managers to 

engage in excessive exploitation and incremental improvements rather than exploration of 

new opportunities. R&D investments as they relate to dynamic capability effectiveness are 

valuable because they fund exactly such exploration of new strategic business opportunities 

(Jay Barney, 2002; E. Bowman & Hurry, 1993). The employment risk was arguably higher 

during in 2001-2010 compared to 1991-2000, why R&D managers may have shifted their 

focus towards exploitative, rather than explorative, activities during the 2000s. This would 

have resulted in the creation of less strategic options, and thus may explain why risk/return 

effects of effective dynamic capabilities were not stronger in firms with high R&D 

investments between 2001 and 2010. This logic finds support from Wang & Li (2008) and 

Jansen et al. (2006), who both find that excessive exploitative innovation becomes more 

harmful to performance as environmental dynamism increases, which has arguably been the 

case during the 2000s compared to the 1990s. 

In gist, it cannot be ruled out that R&D investments constitute more of an 

‘inefficiency’ in the more turbulent economy of the 2000s compared to the 1990s, despite 

relative stability in R&D investments during the 2000s. This means that the relative cost of 

R&D investments have gone up from the former to the latter period. Such a tendency can be 

understood both from a regular cost-efficiency perspective and from an agency cost 

perspective, where fewer strategic options are created from the same R&D investments during 

the 2000s, due to a shift from explorative towards exploitative innovation driven by fear of 

employment risk. Next, the effect of organisational slack on dynamic capabilities 

effectiveness will be explored.  
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8.2.2 Organisational slack 
The general tendency in the reported results for both time periods is that higher levels of 

organizational slack seems to support the effectiveness of dynamic capabilities in driving 

better accounting risk/return outcomes.13 This combinatory effect, however, does not seem to 

be valued by investors.  

8.2.2.1 Organisational slack under munificent economic conditions 

All three accounting risk/return variables in the 1991-2000 data support the argument that the 

effectiveness of dynamic capabilities in ‘good times’ are not just supported by R&D 

investments, but equally by strategic options facilitated by the presence of organisational 

slack in the organisation. The logic behind this is that organisational slack provides ‘excess’ 

time and resources for experimentation and initiative at lower levels in the organisation. The 

importance of such decentralised initiatives for firm adaptability and strategising has been 

recognised widely in the literature by, e.g., Bettis & Hitt (1995), Mintzberg (1994), Noda & 

Bower (1996), Raisch et al. (2009) and Wiltbank & Dew (2006). Investors however do not 

seem to value this particular interplay.  

The results on organisational slack are highly interesting, when considered in light of 

extant dynamic capability literature. Herein, decentralisation plays an important role in both 

sensing and shaping opportunities through scanning for and interpreting changes in the 

environment (Teece, 2007). This decentralised sensing process is mainly viewed as an 

extended set of eyes and ears for top management, as discussed in section 2.2.3.2. Teece and 

other scholars of dynamic capabilities do not emphasise, however, the role of decentralisation 

as heavily when it comes the ‘seizing’ aspect of dynamic capabilities – the creation of 

strategic responses to environmental change.  

Such a perspective is challenged when contrasted with the findings from my analysis. 

When interpreting my results through the lens of, e.g., the behavioural theory of the firm, I 

find that higher levels of organisational slack support the effectiveness of dynamic 

capabilities exactly because they enable the decentralised creation of potential strategic 

responses to environmental changes. Of course, one can interpret the positive performance 

effect of the interaction between organisational slack and effective dynamic capabilities as 

attesting to the importance of decentralised ‘sensing’, rather than creative ‘seizing’ of 

opportunities. I would, however, suggest that my results point to the possibility that 

                                                
13 The exception is downside risk in the 2001-2010 data, where the DCE*Slack interaction is statistically insignificant.  



69 

decentralised structures and slack resources could play a more central role in the ‘seizing’ part 

of the dynamic capabilities framework.  

8.2.2.2 Organisational slack under turbulent economic conditions 

Generally, the 2000s provide more conflicting results than the 1990s. On the one hand, the 

two accounting return regressions provide support for the enhancing effect of organisational 

slack on dynamic capabilities effectiveness. This suggests that strategic options created from 

organisational slack remain an important complement to effective dynamic capabilities in 

shaping responses to environmental threats and opportunities during the 2000s. Furthermore it 

seems, that organizational slack play a more important role in shaping strategic options than 

R&D investments during the 2000s, cf. section 8.2.1.2 above. The negative effect of 

employment risk discussed should logically also apply to the slack-induced innovation 

processes, but it seems that such a negative effect is outweighed by the positive effects of 

maintaining organizational slack.  

On the other hand, the downside risk regression yields a statistically insignificant 

DCE*Slack interaction term, while higher levels of organisational slack have a detrimental 

effect of organisational slack on dynamic capabilities effectiveness in the beta regression. In 

themselves, these effects indicate that organisational slack have served as a buffer towards the 

environmental changes of the 2000s, which might have led firms to postpone necessary 

adaptations for too long (e.g., Cyert & March, 1963; Meyer, 1982; Sharfman et al., 1988).  

In summary, the contradictory results suggest that firms need to strike a balance when 

allocating organisational slack in a turbulent economic environment. As organisational slack 

can promote decentralised decision-making (Bourgeois, 1981), the firm seemingly needs to 

balance centralised and decentralised initiatives and decisions when facing a higher degree of 

macroeconomic uncertainty. Such a finding is echoed in the empirical literature, where 

several scholars find positive performance effects from simultaneously applying centralised 

and decentralised approaches to strategy-making in dynamic environments (e.g., Andersen & 

Nielsen, 2009; Hart & Banbury, 1994) 

8.2.3 Capital structure 
In parallel to both R&D investments and organisational slack, the results on the influence of 

financial leverage on the effectiveness of dynamic capabilities are mixed and seem to differ 

significantly between the two periods.  
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8.2.3.1 Capital structure under munificent economic conditions 

Reported results provide support on the three accounting risk/return variables during the 

1990s that lower levels of financial leverage enhanced the effectiveness of dynamic 

capabilities. The logic supporting this empirical result is that financial leverage equates more 

readily available financial resources, which the firm can use to facilitate continual execution 

of strategic options when the timing seems expedient (Dixit & Pindyck, 1994). Hence the 

‘adaptability’ aspect of the financial slack seemed to have weighed more heavily compared to 

higher agency costs and lost interest tax shields. Interestingly, investors did not seem to value 

the combination of effective dynamic capabilities and higher levels of financial slack, which 

speculatively could have something to do with the generally inflated market of the late 2000s.  

Interestingly, the correlation between DCE and financial leverage indicates that firms 

with more effective dynamic capabilities tend to be more highly leveraged. Appendix E 

furthermore indicates a general increase in financial leverage throughout the 1990s. These 

two tendencies suggest that managers during the 1990s may have disregarded some of the 

potential benefits of maintaining higher levels of financial slack to support real option 

structures that increase corporate adaptability and support the effectiveness of dynamic 

capabilities in strengthening accounting risk/return outcomes.  

8.2.3.2 Capital structure under turbulent economic conditions 

Four of the five regressions suggest that firms’ capital structure has an indeterminate effect on 

dynamic capabilities effectiveness during the 2000s, while the fifth, beta, suggests that higher, 

rather than lower, financial leverage the effectiveness of dynamic capabilities. These results 

are unexpected because I had expected, as was the case with R&D investments, that 

maintaining financial slack would have been even more important in the more volatile 2000s. 

My interpretation of this phenomenon is that the benefits of operating at lower levels of 

financial leverage are not less during the 2000s, but rather that the relative cost of maintaining 

financial slack has increased.  

 As argued in 8.2.1.2, the wider strategic action space created by a higher number of 

real options is likely to more important volatile 2000s compared to the relatively more stable 

1990s. Following this logic, it should be at least as important to firms to have sufficient 

financial resources to execute on its strategic options during the 2000s compared to the 1990s. 

Such logic is supported by, e.g., Simerly & Li (2000), who find a performance penalty for 

firms operating high leverage in dynamic environments. Managers seem to recognise the 

‘adaptability’ feature about lower financial leverage, as both average and median leverage 
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declined slightly through the 2000s. This effect could, however, also be an expression of a 

credit-constrained environment, where it is simply harder for firms to access debt financing.  

The reason why the relative cost of financial slack seems to have shifted between the 

two periods in question can be rationalized using agency theory. First, a higher level of 

financial leverage can have positive disciplinary effects on the organisation (Jensen & 

Meckling, 1976; Jensen, 1986). Managers are thus induced to be more critical and picky with 

regard to which strategic options they develop and execute, which is arguably relatively more 

valuable during a period like the 2000s, where budgets are likely to be scarcer. Thereby 

higher financial leverage reduce agency issues, that typically increase the cost of equity 

relative to debt (Harris & Raviv, 1991).  

Merton (2005) argues, however, that there are more effective ways for the firm to 

maintain sufficient financial slack for investing in strategic options than simply increasing the 

overall share of equity in its capital structure. Merton proposes that firms should use financial 

engineering, such as interest rate or equity swaps, commodity futures and other derivatives, to 

hedge their passive and thus non-value-adding risks, which firms have traditionally buffered 

with equity capital. By clever use of financial engineering, firms can free ‘up equity capital 

for strategic investments, allowing a company to finance more value-adding growth for the 

same amount of equity’ (Merton, 2005).  

A review of surveys from the International Swaps and Derivatives Association 

indicates how the notional amounts outstanding on interest rate and currency swaps have 

grown from 2.5 trillion US$ in 1990 to 434.1 trillion US$ in 201014 (ISDA, 2013). Also, 

ISDA surveys suggest that the vast majority of large international companies use derivatives 

to manage risk and that their usage continues to grow (ISDA, 2009). These figures could 

suggest that firms have indeed been taking Merton’s (2005) advice and freeing up equity 

capital to invest, e.g., in the creation and execution of strategic options to increase the 

effectiveness of their dynamic capabilities.  

The uptake in the use of derivatives in large corporations is likely to have increased 

the cost of equity relative to debt even further, which can help to explain the insignificant 

interaction effects between DCE and financial leverage in the ROA, ROI, market/book and 

downside risk regressions, as well as the unexpected ‘positive’ moderating effect of financial 

leverage on the effectiveness of dynamic capabilities in lowering systematic risk. One can 

ask, then: why are we not seeing an increase in debt levels during the 2000s? This can either 

                                                
14 When credit default swaps and equity derivatives are included, the total notional amount outstanding in 2010 was 646.7 
trillion US$. 
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be ascribed to a more credit-constrained environment, or as being a testament to the 

importance of financial slack during volatile times; i.e., that firms both decreased their debt 

levels slightly and at the same time increased the share of equity allocated to funding, e.g., the 

development and execution of strategic options.  

In summary, it is argued that financial slack is not less important during the 2000s 

compared to the 1990s as a means of continually funding the execution of strategic options. 

Instead, it is argued that the indeterminate effect of financial leverage on dynamic capabilities 

effectiveness can be attributed to either a higher importance of debt’s disciplinary effect 

during a more volatile environment and a growing use of financial derivatives that free up 

equity for strategic investment purposes. Next, slack resources and their impact of dynamic 

capabilities effectiveness will be discussed in aggregate.  

8.2.4 The overall impact of slack resources 
The overall conclusion on how slack resources influence the firm’s ability to use its dynamic 

capabilities to create more attractive risk/return outcomes is that it depends. It seems to 

depend both on the type of slack resource, the risk and return measure employed and the time 

period in question. This means that no clear-cut conclusion can be drawn about whether this 

study supports either a ‘slack a resource’, ‘slack as inefficiency’ or ‘slack as a mix of the 

two’. This seems to be in line with Cheng & Kesner’s (1997) observation that none of the 

three perspectives at that point had received enough backing to prevail.  

Also, scholars have shown that the impact of slack on performance outcomes depends 

on the type of slack resource employed, as ‘unabsorbed’ slack has a higher degree of 

flexibility and discretion than ‘absorbed’ slack in how it can be used to both internal and 

external pressures (e.g. Chen & Huang, 2010; Geiger & Cashen, 2002; George, 2005; 

Sharfman et al., 1988; Tan & Peng, 2003). In this study, this insight is reflected in 

decentralised experimentation and initiative facilitated by organisational slack seemingly 

playing a more central role, compared to R&D investments and financial slack, in shaping 

strategic responses to environmental change under turbulent economic conditions. Hence, my 

study suggests that not only can the effects of slack vary between ‘absorbed’ and 

‘unabsorbed’, but also between two different kinds slack resources, that traditionally have 

been classified as ‘absorbed’.  

Another tentative conclusion can be drawn from the reported suggesting that slack 

resources seem to play a more important role as a complement to effective dynamic 

capabilities during the 1990s compared to the 2000s. Such a results provides moderate 
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support for the so-called x-efficiency view of funds allocated to slack resources (Deephouse 

& Wiseman, 2000; Leibenstein, 1976). From such a perspective, the ‘excess’ funds allocated 

to slack resources will facilitate experimentation and adaptation during economic expansion, 

while the ‘cost’ and ‘adaptability’ aspects of slack will be more balanced under contractive 

economic conditions. As such, this study challenges an assumption broadly held within most 

previous research:  that the effect of slack resources on both risk and return outcomes is 

constant across economic conditions.   

9. Managerial implications 
For managers, the results of this thesis display the important enhancement of risk/return 

outcomes that can come from investing into building, maintaining and deploying dynamic 

capabilities. Firms need to strike the delicate balance between the benefits of dynamic 

capabilities with the typical high cost of developing and maintaining them (Winter, 2003),  as 

well as the need for strategic consistency (Ghemawat, 1991; Selznick, 1957). Furthermore, 

my results indicate that possessing effective dynamic capabilities is particularly valuable 

under more turbulent economic conditions. Hence, if one believes that the world will continue 

to grow more volatile and insecure, it will become increasingly vital for firms to strike the 

right balance with regards to their dynamic capabilities.  

 Managers should take note of the intricate connection between the firm’s dynamic 

capabilities and it’s levels and type of slack resources. This thesis argues and partially 

empirically supports, that slack resources can facilitate the creation and execution of strategic 

options that play a central role in the firm’s adaptability process. The significant shift between 

the two time periods under investigation, suggests that particularly in challenging economic 

environments the trade-offs around slack resources become more pronounced. This thesis 

hence suggests that firms are faced with a set of complex choices to be made about slack 

resources. And as markets get more competitive and the general economic environment 

potentially becomes even more volatile, these choices will not becomes less critical.  

 Both dynamic capabilities and slack resources are aimed at developing responses to 

future challenges and opportunities. Exactly because they are oriented towards the future, 

they will be vulnerable to short-term cost cutting pressures. This means that it will be helpful 

for managers to add the findings of this study to the list of key considerations, when deciding 

on where in their organizations to cut cost and where to invest.  
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10. Limitations and future research 
Aggregate constructs – The thesis measures the risk/return effect of effectively developing 

and deploying dynamic capabilities at an aggregated level, as well as addressing how this 

process is affected by a set of aggregate measures of slack resources. I suggest that the 

relationship between slack resources and dynamic capabilities can be understood through the 

lens of real option logic, whereby a firm becomes more effective at adapting its resource base 

if it has a continual flow of business opportunities and is able to execute these. As can be seen 

in the results, there are, however, also trade-offs, which I describe as reflecting the direct or 

indirect costs of maintaining slack resources. The rough proxies I use are, however, limited in 

their ability to describe the underlying real world phenomena and relationships that I am 

trying to portrait and understand. It would be very interesting to investigate 1) the 

organisational mechanisms governing firms’ dynamic capabilities help firms adapt in 

different environmental circumstances, 2) how the exact interplay between dynamic 

capabilities and slack resources occurs, and 3) what the drivers are behind the shift in 

significance of slack resources for the effectiveness of dynamic capabilities that seem to have 

taken place between the 1990s and the 2000s. Such questions require access to more granular 

and ‘specific’ data than is provided in accounting data. Penrose (1959) underlined the 

difficulty in measuring routines and processes that are likely to be idiosyncratic to firms. It 

therefore seems to make sense to use survey-based methodologies or case-study research to 

understand the above questions at industry and/or firm level, as has been shown by, e.g., 

Galunic and Eisenhardt (2001), Lampel and Shamsie (2003), Pablo et al. (2007), and 

Rosenbloom (2000). 
XXX 

Alternative measures – It would be interesting to extend this study by using alternative 

measures for both dependent and independent variables. On the dependent side, it would 

valuable to extend this study by using, e.g., market-based risk measures like equity or 

downside equity volatility, or a forward-looking accounting-based measure like Altman’s Z-

score, which gauges the risk of a firm’s going bankrupt (Altman, 1968). On the independent 

side, the measurement of the effectiveness of a firm’s dynamic capabilities is absolutely the 

most important aspect for future research to make progress on. Using accounting data, 

standard deviation in profit margin relative to industry peers; i.e., the ability to use dynamic 

capabilities to resist competitive pressure may be an interesting extension of the current study. 

An alternative strategy could be to survey executives about the different aspects contained in 

the dynamic capabilities construct (e.g., a firm’s propensity to integrate, reconfigure, gain and 
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release resources). Such an approach obviously requires tight sampling and very clear 

questions (McKelvie & Davidsson, 2009), while it may also be helpful to survey, e.g., 

financial analysts, to mitigate bias from firm respondents (Barreto, 2010).  
XXX 

Sampling and time period – I used data for a very wide sample of US firms averaged over a 

10-year period. As the macroeconomic environment seems to play an important moderating 

role in determining the relative importance of dynamic capabilities and slack resources, it 

would be highly interesting to conduct this study for shorter and more homogenous time 

periods; e.g., for 2003-2007 and 2008-2012. Shorter time periods than five years do not make 

sense when using a standard deviation measure to proxy for dynamic capabilities 

effectiveness. It would also be interesting to limit the sample to only studying very large firms 

(e.g., Total assets > $ 100m), as the studied dynamics are likely to be more extreme among 

smaller firms.  

I control for industry effects by use of standardisation by mean. It may be valuable, 

however, to study the importance of dynamic capabilities and slack resources in the context of 

highly dynamic industries (e.g., IT, semiconductors and biotechnology). The results of my 

study as well as theoretical arguments by, e.g., Teece (1997, 2007) jointly suggest a particular 

importance of dynamic capabilities in more dynamic environments, so giving this explicit 

emphasis in future studies would make sense. Lastly, also extending this study to, e.g., 

Europe and Asia would likely be insightful.   
XXX 

Endogeneity – I have not specifically addressed the issues pertaining to endogeneity problems 

in my study. It is likely that there are reverse causality problems playing out. It could be 

argued, for instance, that performance creates slack resources (e.g., Penrose, 1959), which can 

then affect performance both directly and indirectly through supporting the effectiveness of 

dynamic capabilities. However, performance is reflected in higher earnings and unless a firm 

deliberately increase its dividends or debt, such higher profits will be retained and thereby add 

to shareholder equity, which influence a firm’s capital structure directly (Miller & Bromiley, 

1990). Given that capital structure is controlled for in the regressions, this minimizes the risk 

of reverse causality. Similarly, inverse causality may take place when using earnings 

variability as a measure of dynamic capabilities. Miller & Bromiley (1990) found that firm 

performance influences subsequent earnings variability differently across high- and low-

performing firms. They explain this finding with prospect theory (Kahneman & Tversky, 

1979; Tversky & Kahneman, 1981) to say that high (low) performers will tend to be more 

(less) risk averse, subsequently leading to less (more) variable performance. Two ways of 
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circumventing such potential simultaneous causality issues would be to use panel data and 

time lags or a simultaneous equations model for estimation, such as two-stage least squares 

(Wooldridge, 2009). 
XXX 

Methodology – The results in this study exhibited some sensitivity to including or excluding 

outliers. Rather than trying to determine which outliers should be taken out, future research 

could apply other regression methodologies that are less sensitive to outliers compared to 

OLS. An example of such a methodology is Least Absolute Deviation (LAD), which, rather 

than minimising the sum of squared residuals as OLS does, minimises the sum of absolute 

residuals, thus giving less weight to extreme values (Wooldridge, 2009).  

11. Conclusion 
The starting point for this thesis was a curiosity towards the factors that shape competitive 

success in an increasingly volatile world. Particularly, this thesis has focused on the marriage 

of two central, but previously disconnected, constructs within strategic management and 

organizational theory, namely dynamic capabilities and organizational slack. With the aid of 

real options logic, theories concerning the two constructs are welded into a theoretical 

framework. This framework creates the foundation for a set of eight hypotheses about how 

dynamic capabilities effectiveness affects risk/return outcomes, and how slack resources 

moderate this relationship. These hypotheses were tested on two large samples of US listed 

corporations during the both the munificent 1990s and the relatively more turbulent 2000s.  

 This thesis generally finds support for a key hypothesis, namely that when firms use 

their dynamic capabilities in an effective way to avoid threats and exploit opportunities in its 

environment, it yield both higher market- and accounting based returns at lower levels of risk. 

The thesis indicates that effective dynamic capabilities are particularly important for shaping 

attractive risk/return outcomes when the overall economy is relatively more turbulent and 

volatile. Furthermore indications are found for the importance for firms in balancing 

adaptability with strategic consistency.   

This thesis finds moderate support for its other key hypothesis, namely that the firm’s 

dynamic capabilities will be more effective in shaping risk/return outcomes, when it 

consciously allocates higher levels of slack resources towards the creation and execution of 

strategic options. It is further suggested that higher levels of slack resources is relatively more 

important during stable and prosperous compared to more unstable and stormy 

macroeconomic times. This finding provides support for X-efficiency view of slack resources, 
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which reflect its dual nature as both a resource for creating competitive advantage as well a 

cost to be curbed.  

 The reported results invite further scholarly study into the art of quantifying the unruly 

concept of dynamic capabilities, as well as further scrutiny of how firms best balances their 

levels of slack resources to optimize risk/return outcomes in both stable and less so economic 

times. For managers this thesis serves to underline that effective dynamic capabilities can 

play a central role in the firm’s continual adaption process. Furthermore, managers should be 

attentive to the important supportive role of slack resources in this process, while still being 

vigilant about striking the right balance been ‘too much’ and ‘too little’.  
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A. Methodology for calculation beta 

Beta for firm i is found using monthly stock data to compute the following regression: 

Ri,t = αi + βiRsample,t + εi,t  ; t = first month, … , last month 

where Ri,t  = Ln(Dit + Pit)/P′it – 1 and Rsample,t = Ln(Lt/Lt– 1), where Ri,t is the ex post rate of 

return for stock i during month t; Rsample,t is an index of the ex post return for all the firms in 

the sample during month t (i.e., a proxy for the market return15). αi is the intercept of the fitted 

line of Ri,t using Rsample,t; Di,t is the cash dividend payable on common stock i in month t; Pi,t is 

the closing price of common stock i at the end of month t; P′i,t – 1 is the closing price at the 

end of month t – 1 adjusted for capital changes (e.g., stock splits, stock dividends); and Lt and 

Lt-1 are composite index returns for the full sample at months t and t-1 respectively, adjusted 

for dividends and all capital charges. The slope of the regression equation βi (hat) is the 

empirical estimate of systematic risk βi of firm i.  

 

B. Standardization methodology and discussion 
The standardization calculation will look like this for a given sample firm’s R&D ratio in a 

given year:      

    

 

A standardised variable is created by deducting the industry mean for the given variable and 

year from the unstandardised variable, and dividing by the industry standard deviation for the 

given variable and year. This approach is congruent with previous studies (e.g., Ho et al., 

2006; McGrath & Nerkar, 2003; O’Brien, 2003). It is, though, fairly crude to define an 

industry by its 2-digit SIC codes, as firms within each of the industry classifications are likely 

to differ significantly in terms of performance, but also in terms of levels of debt, 

organisational slack and R&D investments. On other hand, I agree with Ho et al. (2006) who 

state that categorising companies any more finely, e.g., by 4-digit SIC codes, is highly likely 

to make the sample size for each industry too small to obtain statistical estimates on, e.g., 

industry standard deviation for a given variable. This is due to the 4-digit classification 

containing 443 different industries, while the 2-digit classification contains 86. 

 

 
                                                
15 Usually the return of an official index, e.g., S&P 500 or all companies in the New York Stock Exchange is used as a proxy 
for the market return. I, however, evaluate it to be equally sound to use my full sample of 1000+ firms, as it arguably has an 
at least as wide coverage of different firms and industries as, e.g., the S&P 500 
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C. Distributions of non-control variables 
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D. Descriptive statistics of sub-sample with 456 firms 

Unstandardised variables, 1991-2000: 
 

Variable Mean Std Dev Minimum Maximum N 
ROA 
ROI 
Market / Book 
DR 
Beta 
st.d, ROA 
R&D intensity 
SG&A ratio 
D/TA 
Ln(Size) 
Capital intensity 
Adv. / Sales 
Asset growth 
Dividend Payout  

0.0553621 
0.0798208 
2.6070832 
0.0324243 
0.9007720 
0.0472774 
0.0274455 
0.2039444 
0.1333853 
5.3240294 
0.8766927 
0.0088163 
0.1256122 
0.2974506  

0.0469385 
0.0759175 
1.9136539 
0.0456456 
0.4977437 
0.0423308 
0.0432606 
0.1121700 
0.1001990 
1.7358221 
0.6567741 
0.0231018 
0.2183279 
1.4081651  

-0.2240153 
-0.3824424 
0.4593104 

0 
-0.1896844 
0.0023107 

0 
0.0032811 

0 
1.6366231 
0.0812556 

0 
-0.0820294 
-1.3010793  

0.2295265 
0.3864736 

14.7085951 
0.4512514 
2.8239550 
0.3575945 
0.2028670 
0.6274665 
0.4780553 

10.3800548 
5.4760973 
0.2490680 
4.2328912 

28.3336552  

456 
456 
456 
456 
456 
456 
456 
456 
456 
456 
456 
456 
456 
456  

 
Unstandardised variables, 2001-2010: 
 

Variable Mean Std Dev Minimum Maximum N 
ROA 
ROI 
Market / Book 
DR 
Beta 
st.d, ROA 
R&D intensity 
SG&A ratio 
D/TA 
Ln(Size) 
Capital intensity 
Adv. / Sales 
Asset growth 
Dividend Payout  

0.0456470 
0.0656158 
2.6762659 
0.0419934 
0.8790724 
0.0569389 
0.0378144 
0.2323617 
0.1421858 
6.8386915 
1.1484189 
0.0084274 
0.0733875 
0.2484892  

0.0596674 
0.1014538 
2.4356621 
0.0633457 
0.4318377 
0.0590310 
0.0662579 
0.1387023 
0.1058972 
2.0739167 
0.8153911 
0.0198629 
0.0859019 
2.0779594  

-0.1743391 
-0.4543089 
0.4139937 

0 
0.0743577 
0.0024831 

0 
0.0036048 

0 
2.5782795 
0.1084334 

0 
-0.1688761 

-12.3027775  

0.2161187 
0.4188528 

32.7574155 
0.4872816 
2.2674348 
0.4928105 
0.3877940 
0.8191280 
0.5553613 

12.4199602 
7.0365735 
0.2359986 
0.5650513 

30.4955251  

456 
456 
456 
456 
456 
456 
456 
456 
456 
456 
456 
456 
456 
456  
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E. Yearly mean and median values of all non-control variables 

 

Yearly average values, slack resources, 1991-2000: 

 
Yearly median values, slack resources, 1991-2000: 
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Yearly average values, slack resources, 2001-2010: 

 
 

Yearly median values, slack resources, 2001-2010: 
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Yearly average values, risk/return outcomes, 1991-2000: 

 
 

Yearly median values, risk/return outcomes, 1991-2000: 
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Yearly average values, risk/return outcomes, 2001-2010: 

 
 

Yearly median values, risk/return outcomes, 2001-2010: 
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F. Summary statistics of standardized variables 

Standardized variables, 1991-2000 

Variable Mean Std Dev Minimum Maximum N 
roa 
roi 
market___book 
Downside risk 
standardized_beta 
standardized_st_d__roa 
r_d_intensity 
sg_a_ratio 
d_ta 
ln_size_ 
capital_intensity 
adv____sales 
asset_growth 
dividend_payout 
earnings___price  

-0.0344988 
-0.0450304 
-0.0247843 

-1.98378E-11 
0.1749230 
0.2265796 
0.0482557 
0.0023591 
0.0118821 

-0.0981998 
0.1283507 
0.0773258 
0.1242662 

0.000938139 
-0.1284619  

0.7547645 
0.8892449 
1.1398336 
0.9794827 
1.2244938 
1.4999662 
1.1641463 
1.0318521 
0.8313096 
0.9239287 
2.3694945 
1.3581934 
0.7209516 
1.9469422 
0.9752114  

-5.3555729 
-4.7334934 
-3.2358689 
-1.6274799 
-7.9893163 
-1.7220608 
-1.1300080 

-10.9418924 
-5.9371810 
-6.9310585 
-4.9576907 
-1.7061814 
-7.5484365 

-18.9277878 
-14.1143578  

4.5606981 
14.9468628 
22.4476669 
5.6149435 

12.5222999 
18.5877597 
23.0664965 
9.9549517 
4.8603337 
3.6000046 

71.6331818 
32.2158859 
5.3963633 

41.0136337 
6.4361434  

1097 
1097 
1097 
1097 
1097 
1097 
1097 
1097 
1097 
1097 
1097 
1097 
1097 
1097 
1097  

 

Standardized variables, 2001-2010 

Variable Mean Std Dev Minimum Maximum N 
roa 
roi 
LOG mb 
DR standardized 
standardized_beta 
New DCE meaures 
r_d_intensity 
sg_a_ratio 
d_ta 
ln_size_ 
capital_intensity 
adv____sales 
asset_growth 
dividend_payout 
earnings___price  

-0.1880556 
-0.2412237 
-0.0202682 

4.698805E-12 
0.2371010 
0.4447421 
0.3396663 
0.1826016 

-0.0416701 
-0.0885663 
0.2089594 
0.1212599 
0.1019734 

-0.1172996 
1.3486551  

1.0940669 
2.2409501 
0.8482016 
0.9822085 
1.1379197 
2.2246142 
4.4646820 
1.1802757 
0.9970547 
0.9655512 
1.2813441 
1.8658183 
0.6263776 
1.4850862 

57.6432730  

-7.5919132 
-50.8313125 
-4.3930438 
-1.5810244 
-3.6893478 
-1.7910568 
-1.1259881 
-3.5802790 

-15.0322285 
-2.6502096 
-2.4367952 
-1.3983309 
-2.9276271 

-46.6248615 
-21.5530444  

15.7401028 
38.5699831 
3.3151515 
8.6112030 
6.3288872 

29.4172296 
131.1138129 
10.1552514 
6.2996717 
8.2281630 

13.7019506 
50.9805794 
8.5403147 

10.4971028 
2043.71  

1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257 
1257  
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G. Cook’s D methodology  

Cook’s D measures an observation’s leverage and residuals. If an observation has high 

leverage, it is typically an extreme (high or low) value of one or more of the independent 

variables, which means that the lack of ‘neighbour’ points will make the fitted regression 

model pass close by that particular observation (Everitt, 2002). If an observation has high 

residuals, it means that it is located from the fitted regression line. The combination of high 

leverage and residuals equals a high Cook’s D value.  Cook’s D is defined as:  

 

where  is the prediction from the full regression model for the observation j, while  is 

the prediction from the regression model where observation i has been excluded. MSE is the 

mean square error of the full regression model, while p is the number of parameters in the 

model.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

€ 

Di =
( ˆ Y j −j=1

n∑ ˆ Y j ( i ) )2

p⋅MSE
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H. Q-Q plots (test of normality) 

1991-2010: 

ROA – Full model 

 

ROA – Cook’s > 1 excluded  

 

ROA – Cook’s > 0.0036 excluded 

 

 

 

 

2001-2010: 

ROA – Full model 

 

ROA – Cook’s > 1 excluded  

 

ROA – Cook’s > 0.0036 excluded 
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1991-2010: 

ROI – Full model 

 

ROI – Cook’s > 1 excluded  

 

ROI – Cook’s > 0.0036 excluded 

 

 

 

 

2001-2010: 

ROI – Full model 

 

ROI – Cook’s > 1 excluded  

 

ROI – Cook’s > 0.0036 excluded 
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1991-2010: 

Market/Book – Full model 

 

Market/Book – Cook’s > 1 excluded  

 

Market/Book – Cook’s > 0.0036 excluded 

 

 

 

 

2001-2010: 

Market/Book – Full model 

 

Market/Book – Cook’s > 1 excluded  

 

Market/Book – Cook’s > 0.0036 excluded 
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1991-2010: 

Downside risk – Full model 

 

Downside risk – Cook’s > 1 excluded  

 

Downside risk – Cook’s > 0.0036 excluded 

 

 

 

 

2001-2010: 

Downside risk – Full model 

 

Downside risk – Cook’s > 1 excluded  

 

Downside risk – Cook’s > 0.0036 excluded 
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1991-2010: 

Beta – Full model 

 

Beta – Cook’s > 1 excluded  

 

Beta – Cook’s > 0.0036 excluded 

 

 

 

 

2001-2010: 

Beta – Full model 

 

Beta – Cook’s > 1 excluded  

 

Beta – Cook’s > 0.0036 excluded 
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1991-2000, ROA 

 

1991-2000, ROI 

 

1991-2000, Market/Book 

 

 

 

 

 

1991-2000, Downside risk 

 

1991-2000, Beta 

 

 

 

 

 

 

 

 

 

 

 

Appendix XX – Normality of residuals in models with higher order interaction terms 
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2001-2010, ROA 

 

2001-2010, ROI 

 

2001-2010, Market/Book 

 

 

 

 

 

2001-2010, Downside risk 

 

2001-2010, Beta 
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I. Test results, heteroskedasticity and multicollinearity 

1991-2000 
 
Dependent Model Maximum VIF # outliers White test 
ROA Full 2.106 0 0.0001 
ROA Cook’s D > 1 excl. 1.496 5 0.0367 
ROA Cook’s D > 4/(n-k-1) excl. 1.491 46 0.0051 
ROA Incl. higher order interactions 3.784 46 0.0632 
     
ROI Full 2.106 0 0.0007 
ROI Cook’s D > 1 excl. 1.374 4 0.0095 
ROI Cook’s D > 4/(n-k-1) excl. 1.384 44 0.0081 
ROI Incl. higher order interactions 3.793 44 0.1712 
     
Market/Book Full 2.106 0 0.4287 
Market/Book Cook’s D > 1 excl. 2.157 2 0.1856 
Market/Book Cook’s D > 4/(n-k-1) excl. 2.580 48 0.6720 
Market/Book Incl. higher order interactions 33.333 48 0.7384 
     
Downside risk Full 2.106 0 0.0002 
Downside risk Cook’s D > 1 excl. 1.669 3 0.0004 
Downside risk Cook’s D > 4/(n-k-1) excl. 1.753 58 0.0109 
Downside risk Incl. higher order interactions 3.823 58 0.1250 
     
Beta Full 2.106 0 0.0001 
Beta Cook’s D > 1 excl. 2.106 0 0.0001 
Beta  Cook’s D > 4/(n-k-1) excl. 2.022 46 0.0178 
Beta Incl. higher order interactions 4.001 46 0.3270 
 
2001-2010 
Dependent Model Maximum VIF # outliers White test 
ROA Full 5.158 0 0.0213 
ROA Cook’s D > 1 excl. 3.221 5 0.0358 
ROA Cook’s D > 4/(n-k-1) excl. 2.380 55 0.0395 
ROA Incl. higher order interactions 6.657 55 0.6607 
     
ROI Full 5.158 0 0.0001 
ROI Cook’s D > 1 excl. 3.221 5 0.1323 
ROI Cook’s D > 4/(n-k-1) excl. 2.338 30 0.0083 
ROI Incl. higher order interactions 8.061 30 0.0316 
     
Market/Book Full 5.158 0 0.8264 
Market/Book Cook’s D > 1 excl. 5.158 0 0.8264 
Market/Book Cook’s D > 4/(n-k-1) excl. 2.886 50 0.8350 
Market/Book Incl. higher order interactions 64.785 50 0.9910 
     
Downside risk Full 5.158 0 0.0001 
Downside risk Cook’s D > 1 excl. 3.221 5 0.0002 
Downside risk Cook’s D > 4/(n-k-1) excl. 2.211 70 0.0003 
Downside risk Incl. higher order interactions 5.977 70 0.0230 
     
Beta Full 5.158 0 0.0040 
Beta Cook’s D > 1 excl. 5.215 4 0.0622 
Beta  Cook’s D > 4/(n-k-1) excl. 3.025 45 0.0619 
Beta Incl. higher order interactions 6.139 45 0.2184 
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J. Regression equations for primary hypothesis testing 

 

Return regressions 

Control regression: 

€ 

Re turn = α + β1Size + β2Cap_ Int + β3Advertising + β4R& D+ β5Slack + β6Leverage +ε  

Test of H1a: 

€ 

Re turn = α + β1Size + β2Cap_ Int + β3Advertising + β4R& D+ β5Slack + β6Leverage
+β7DCE +ε

 

Test of H2a, H3a and H4a: 

€ 

Re turn = α + β1Size + β2Cap_ Int + β3Advertising + β4R& D+ β5Slack + β6Leverage
+β7DCE + β8DCE *R& D+ β9DCE * Slack + β10DCE *Leverage +ε

 

 

Risk regressions 

Control regression: 

€ 

Risk = α + β1Size + β2Asset _ growth + β3Dividend + β4Advertising + β5R& D+ β6Slack
+β7Leverage +ε

 

Test of H1b: 

€ 

Risk = α + β1Size + β2Asset _ growth + β3Dividend + β4Advertising + β5R& D+ β6Slack
+β7Leverage + β8DCE +ε

 

Test of H2b, H3b and H4b: 

€ 

Risk = α + β1Size + β2Asset _ growth + β3Dividend + β4Advertising + β5R& D+ β6Slack
+β7Leverage + β8DCE + β9DCE *R& D+ β10DCE * Slack + β11DCE *Leverage +ε
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K. Key regression results, Full model and with Cook’s > 1 excluded 

Table: ROA models with full sample and outliers excluded 

Year   1991-2000#       2001-2010#   
Cook’s D  Full sample  >1 excluded >0.0037 excl.   Full sample  >1 excluded >0.0037 excl. 

              

DCE   –   0.171***  –   0.198***  –   0.186***   –   0.199***  –   0.239***  –   0.267*** 

DCE*R&D  0.001  –   0.044***  –   0.013   –   0.003     0.011*     0.007 

DCE*Slack  –   0.064***  –   0.062***  –   0.063***   –   0.031+  –   0.045**  –   0.054*** 

DCE*Leverage  0.027*  0.056***     0.041*   –   0.034     0.019     0.001 

              
Multiple R2  0.327  0.381  0.358   0.375  0.392  0.491 

# of observations  1097  1092  1051   1234  1229  1180 

Notes: +p<0.10; *p<0.05; **p<0.01; ***p<0.001; #Heteroskedasticity consistent standard errors used 
XXX 

Table: ROI models with full sample and outliers excluded 

Year   1991-2000#       2001-2010#   
Cook’s D  Full sample  >1 excluded >0.0037 excl.   Full sample  >1 excluded >0.0037 excl. 

              

DCE   –   0.175***  –   0.177***  –   0.182***   –   0.235***  –   0.258***  –   0.255*** 

DCE*R&D  0.002  –   0.062*  –   0.009   0.006  0.011*  –   0.007 

DCE*Slack  –   0.056***  –   0.049**  –   0.044***   –   0.040  –   0.038+  –   0.057*** 

DCE*Leverage  0.060  0.063**  0.057***   0.134  0.031+  –   0.004 

              
Multiple R2  0.348  0.371  0.377   0.265  0.395  0.470 

# of observations  1097  1093  1053   1234  1229  1204 

Notes: +p<0.10; *p<0.05; **p<0.01; ***p<0.001; #Heteroskedasticity consistent standard errors used 
XXX 

Table: Market/Book models with full sample and outliers excluded 

Year   1991-2000       2001-2010   
Cook’s D  Full sample  >1 excluded >0.0037 excl.   Full sample  >1 excluded16 >0.0037 excl. 

              

DCE   0.024   0.024   0.017   –   0.012   –   0.012   –   0.044** 

DCE*R&D  –   0.018*  –   0.020*   –   0.022**   0.001  0.001  –   0.003 

DCE*Slack     0.039**     0.039**  0.019      0.002      0.002   0.002 

DCE*Leverage  –   0.011   –   0.008   –   0.008   0.007  0.007  –   0.029 

              
Multiple R2  0.270  0.285  0.301   0.145  0.145  0.167 

# of observations  1097  1095  1049   1234  1234  1184 

Notes: +p<0.10; *p<0.05; **p<0.01; ***p<0.001; #Heteroskedasticity consistent standard errors used 

 

                                                
16 No observations with a Cook’s D larger than 1 
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Table: Downside risk models with full sample and outliers excluded 

Year   1991-2000#       2001-2010#   
Cook’s D  Full sample  >1 excluded >0.0037 excl.   Full sample  >1 excluded >0.0037 excl. 

              

DCE   0.378***     0.441***  0.439***   0.297***     0.302***  0.359*** 

DCE*R&D  0.006  0.089***  0.031*   –   0.002 – 0.008***17  –   0.015 

DCE*Slack     0.065**     0.042+   0.028+      0.019+      0.008   0.007 

DCE*Leverage  –   0.058  0.035   –   0.055***   0.063*   0.027  0.021 

              

Multiple R2  0.691  0.732  0.753   0.621  0.646  0.683 

# of observations  1097  1095  1039   1234  1229  1162 

Notes: +p<0.10; *p<0.05; **p<0.01; ***p<0.001; #Heteroskedasticity consistent standard errors used 

 

Table: Systematic risk models with full sample and outliers excluded 

Year   1991-2000       2001-2010   
Cook’s D  Full sample  >1 excluded18 >0.0037 excl.   Full sample  >1 excluded >0.0037 excl. 

              

DCE   0.208***  0.208***     0.209***   0.189***     0.270***  0.283*** 

DCE*R&D  –   0.063***  –   0.063***  0.002   –  0.006*   –  0.004*   0.027 

DCE*Slack     0.037     0.037     0.032   –  0.000   –  0.042***  –   0.077** 

DCE*Leverage  –   0.004   –   0.004   0.029   0.058   0.032   0.072* 

              

Multiple R2  0.203  0.203  0.258   0.151  0.239  0.227 

# of observations  1097  1097  1051   1234  1350  1179 

Notes: +p<0.10; *p<0.05; **p<0.01; ***p<0.001; #Heteroskedasticity consistent standard errors used 

 

 

 

 

 

 

 

 

 

                                                
17 The significant coefficient of -0.008 on the DCE*R&D interaction is driven by one outlying observation, Transgenomic, 
and when that single observation is removed the interaction becomes insignificant (p = 0.34).  
18 No observations with a Cook’s D larger than 1 
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L. Regession results with ROI as dependent variable 

Table: ROI regressions with outliers exhibiting Cook’s D >   excluded 

Year   1991-2000#       2001-2010#   

Hypothesis    H1  H2,H3,H4     H1  H2,H3,H4 

              

Intercept  –   0.005     0.005  –   0.016     –   0.117***  –   0.045*  –   0.031+ 

Size  0.259***  0.162***  0.165***   0.319***  0.185***  0.190*** 

Capital intensity  –   0.106***  –   0.092***  –   0.095***   –   0.012  –   0.018  –   0.022 

Advertising ratio  –   0.003  –   0.027  0.034*   0.041+  0.050***  0.047*** 

R&D investment  –   0.027  –   0.019  0.022   –   0.098***  –   0.079**  –   0.057* 

Organizational slack  0.019  0.011  0.023***   –   0.199***  –   0.123***  –   0.095*** 

Financial leverage  –   0.296***  –   0.297***  –   0.297***   –   0.190***  –   0.190***  –   0.190*** 

                    

DCE      –  –   0.194***  –   0.182***      –  –   0.294***  –   0.255*** 

DCE*R&D     –        –  –   0.009      –     –  –   0.007 

DCE*Slack     –     –  –   0.044***      –     –  –   0.057*** 

DCE*Leverage     –     –  0.057***      –     –  –   0.004 

              

Multiple R2  0.246  0.360  0.377   0.162  0.453  0.470 

Adjusted R2  0.246  0.355  0.371   0.157  0.450  0.465 

F-significance  0.000  0.000  0.000   0.000  0.000  0.000 

# of observations  1053  1053  1053   1204  1204  1204 

Notes: +p<0.10; *p<0.05; **p<0.01; ***p<0.001; #Heteroskedasticity consistent standard errors used 

 

As seen in the table above and in Appendix XX, table XX, the results of the ROI regressions 

are, not surprisingly, quite consistent with the ROA regressions above. In taking out outliers 

one by one I have found no significant differences in patters of both coefficient signs 

statistical significance between the dependent accounting variables. Hence I conclude that the 

ROI regressions provide full support across models for hypothesis H1a and H3a. Support is 

found for H2a, however only for the 1991-2000 data19, while H4a is support fully in the 1991-

2000 data. The statistical significance in the 2000s data is however driven by outliers, as the 

interaction is only significant up until the removal of the 25 outliers as measured by Cook’s 

D.   

 

 
                                                
19 The statistical significance of this results is driven by the 29 most outlying values, as measured by Cook’s D. This finding 
is parallel to the ROA regressions.  

€ 

4
n−k−1
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M. Methodology and results, second order direct and interaction terms 

I explore 1) whether there are marginal risk/return effects of DCE and 2) whether there are 

any decreasing marginal effects of the three slack variables on dynamic capabilities 

effectiveness – in other words, whether there is a non-linear interaction effect at play. When 

one wants to test for either decreasing or increasing marginal effects of a dependent variable, 

it is done by including a quadratic term, which looks like this:  

  

In this case, the direct non-linear effect of x1 is tested. I, however, want to test whether there 

are non-linear effects in the way, e.g., R&D investments interact with DCE. This is done by 

combining an interaction term with a quadratic term. The generalised format for this is: 

 

In this case, I am testing whether there are non-linear relationships in the way x2 interacts 

with x1. This effect can be interpreted from ß5. It is worth noting the importance of including 

all the lower-order terms, as well as the second-order interaction term that I am actually 

interested in. This avoids the non-linear interaction term ß5x1x2 capturing some of the effects 

from e.g., ß3x1
2 (Aiken & West, 1991). 

 The challenge inherent in testing such high-order relationships is that they can easily 

introduce instability and higher standard errors into the regression coefficients (West & 

Aiken, 1991). This problem is essentially an extension of the multicollinearity problem. My 

choice of including or excluding the higher-order terms is one of under- or overspecification, 

which results in a trade-off between bias stemming from underspecification, and variance 

from overspecification and multicollinearity. I chose to test the higher-order, non-linear 

relationships, because 1) I had a reasonable theoretical basis for expecting to find non-linear 

relationships (West & Aiken, 1991) and 2) econometricians typically say that, ‘If in doubt, 

leave the variables in’; a reasoning that is based on the fact that the variance of the OLS 

estimators shrinks to zero as the sample size grows, which is not the case with bias 

(Wooldridge, 2009). 

I test these hypotheses about non-linear relationships only on the datasets, that I have 

reported above with outliers with Cook’s D > . The regressions are run in two steps. In 

the first step, I add the squared terms DCE2, R&D investment2, Organizational slack2 and 

financial leverage2 to the full model with the DCE and three two-way interactions. In the 

second step, the squared two-way interactions DCE*R&D investment2, DCE*Organizational 

slack2, DCE*Financial leverage2 are added to the model. The regression equations are: 

€ 

y = β0 + β1x1 + β2x2 + β3x1
2

€ 

y = β0 + β1x1 + β2x2 + β3x1
2 + β4x1x2 + β5x1

2x2

€ 

4
n−k−1
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Table XX: Second order regressions with outliers exhibiting Cook’s D >   excluded 

Dependent variable ROA ROI Market/Book 

Period  1991-2000  2001-2010 1991-2000  2001-2010#  1991-2000# 2001-2010 

             

DCE  –   0.213***  –   0.324***  –   0.189***  –   0.319***  –   0.005  –   0.071*** 

DCE*R&D  –   0.033  0.021  –   0.020  0.008  –   0.005  –   0.007 

DCE*Slack  –   0.051***  –   0.083***  –   0.040**  –   0.064**   0.016   0.013 

DCE*Leverage   0.041*   0.033   0.062**   0.010   0.015  –   0.013 
                   

DCE2   0.005   0.014***   0.003   0.011**   0.009   0.002* 

R&D investment2   0.015  –   0.004  –   0.003  –   0.008  –   0.009*  –   0.016*** 

Organizational slack2  –   0.009*  –   0.028***  –   0.009*  –   0.016+  –   0.004   0.002 

Financial leverage2   0.029*   0.033*   0.060**   0.047**   0.044   0.035** 

DCE*R&D2   0.007  –   0.004   0.002  –   0.001   0.001   0.001** 

DCE*Slack2   0.007   0.013+   0.001  –   0.000  –   0.005  –   0.001 

DCE*Leverage2   0.006  –   0.012  –   0.002   0.017  –   0.016   0.010 

             

Multiple R2  0.369   0.505   0.387   0.482   0.307   0.179  

Adjusted R2  0.358   0.498  0.376  0.474   0.295  0.166 

Adj. R2 w/o sq. terms  0.351   0.486   0.371   0.465   0.294   0.159  

F-significance  0.000   0.000   0.000   0.000   0.000   0.000  

Max VIF value  3.784  6.716  3.793  8.061  33.33  64.78 

# of observations  1051  1180  1053  1204  1049  1184 

 

 

 

 

 

 

 

 

 

 

 

 

€ 
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Dependent variable Downside risk Beta 

Period  1991-2000  2001-2010# 1991-2000  2001-2010 

         

DCE     0.468***     0.438***    0.309***    0.369*** 

DCE*R&D  0.036+  0.001  0.033  0.034 

DCE*Slack   0.048**  –   0.010   0.073*  –   0.081** 

DCE*Leverage  –   0.062**   0.030   0.013   0.055* 
             

DCE2  –   0.019**  –   0.015***  –   0.023**  –   0.013*** 

R&D investment2   0.009   0.001  –   0.006  –   0.025* 

Organizational slack2  –   0.006*   0.005  –   0.019     0.000 

Financial leverage2  –   0.017   0.002   0.019    0.027 

DCE*R&D2   0.002  –   0.000  –   0.002  –   0.003 

DCE*Slack2  –   0.010   0.014***  –   0.039**   0.005 

DCE*Leverage2   0.013   0.001  –   0.013   0.011 

         

Multiple R2  0.756   0.685   0.269   0.244 

Adjusted R2  0.752  0.680   0.256   0.231  

Adj. R2 w/o sq. terms  0.750   0.642   0.249   0.219  

F-significance  0.000   0.000   0.000   0.000  

Max VIF value  3.823  20.49  4.001  6.701 

# of observations  1039  1162  1051  1179 
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N: Calculation of DCE return effect including diminishing effects 

The effect of DCE with the diminishing effect included can be calculated in the following 

way (assuming that all other variables at their mean value): β1DCE + β2DCE2.  

The β2’s are 0.014, 0.011 and 0.002 for the ROA, ROI and Market/Book regressions, 

while the β1’s are -0.324, -0.319 and -0.071. The effect can be calculated for the value of DCE 

3 standard deviations above mean, which is: 0.44+3*2.22=7.1. Given that the DCE 

approximates a normal distribution, this value will approximately be the 99,7% highest value 

in the distribution. The performance effect at this value is:  

 

ROA: β1DCE + β2DCE2 = -0.324*7.1+0.014*7.12 = -1.59 

M/B: β1DCE + β2DCE2 = -0.319*7.1+0.014*7.12 = -1.71 

ROI: β1DCE + β2DCE2 = -0.071*7.1+0.002*7.12 = -0.40 

 

The diminishing effect will be largest at extreme values of DCE. In this example I have 

shown that even at a value above 99% the direct effect still dominates the diminishing, 

meaning that even here stronger dynamic capabilities will have a positive effect on 

performance. For more moderate value of DCE, the direct effect will be even stronger relative 

to the dimishing.  
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O. Results, robustness test 

1991-2000 
 
ROA 

Number of Observations Read 1116 
Number of Observations Used 455 
Number of Observations with Missing Values 661  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 89.16483 8.91648 26.61 <.0001 
Error 444 148.80221 0.33514     
Corrected Total 454 237.96704        

Root MSE 0.57891 R-Square 0.3747 
Dependent Mean 0.16152 Adj R-Sq 0.3606 
Coeff Var 358.41922      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 0.14194 0.02772 5.12 <.0001 0.02815 5.04 <.0001 0 
ln_size_ Ln(Size) 1 0.09367 0.03309 2.83 0.0049 0.04705 1.99 0.0471 1.32693 
capital_intensity Capital intensity 1 -0.09055 0.03719 -2.43 0.0153 0.03882 -2.33 0.0201 1.14425 
adv____sales Adv. / Sales 1 0.00772 0.03264 0.24 0.8130 0.03594 0.21 0.8299 1.12008 
r_d_intensity R&D intensity 1 0.00569 0.03021 0.19 0.8506 0.04796 0.12 0.9055 1.19110 
sg_a_ratio SG&A ratio 1 0.09550 0.03409 2.80 0.0053 0.06123 1.56 0.1195 1.40059 
d_ta D/TA 1 -0.39223 0.03662 -10.71 <.0001 0.03965 -9.89 <.0001 1.16304 
standardized_st_d__roa Standardized St.d. ROA 1 -0.17630 0.02879 -6.12 <.0001 0.03897 -4.52 <.0001 1.35044 
DCE*RD   1 -0.04157 0.02813 -1.48 0.1402 0.03921 -1.06 0.2897 1.42730 
DCE*SGA   1 -0.15073 0.03055 -4.93 <.0001 0.03568 -4.22 <.0001 1.50907 
DCE*DTA   1 -0.09449 0.01926 -4.91 <.0001 0.02736 -3.45 0.0006 1.21537  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
63 91.27 0.0115 

 
 
 

Number of Observations Read 1116 
Number of Observations Used 454 
Number of Observations with Missing Values 662  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 84.95748 8.49575 25.96 <.0001 
Error 443 144.99177 0.32730     
Corrected Total 453 229.94925        

Root MSE 0.57210 R-Square 0.3695 
Dependent Mean 0.15529 Adj R-Sq 0.3552 
Coeff Var 368.40976      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 0.13642 0.02744 4.97 <.0001 0.02863 4.76 <.0001 0 
ln_size_ Ln(Size) 1 0.07886 0.03299 2.39 0.0172 0.04587 1.72 0.0863 1.35006 
capital_intensity Capital intensity 1 -0.09349 0.03677 -2.54 0.0113 0.03834 -2.44 0.0151 1.14349 
adv____sales Adv. / Sales 1 0.01269 0.03229 0.39 0.6945 0.03619 0.35 0.7259 1.12236 
r_d_intensity R&D intensity 1 0.01422 0.02996 0.47 0.6352 0.04477 0.32 0.7509 1.19944 
sg_a_ratio SG&A ratio 1 0.10481 0.03380 3.10 0.0021 0.06138 1.71 0.0884 1.40931 
d_ta D/TA 1 -0.34615 0.03863 -8.96 <.0001 0.04320 -8.01 <.0001 1.28026 
standardized_st_d__roa Standardized St.d. ROA 1 -0.21049 0.03016 -6.98 <.0001 0.04120 -5.11 <.0001 1.29908 
DCE*RD   1 -0.02319 0.02832 -0.82 0.4133 0.03377 -0.69 0.4927 1.48085 
DCE*SGA   1 -0.12780 0.03093 -4.13 <.0001 0.03558 -3.59 0.0004 1.55986 
DCE*DTA   1 0.01293 0.03679 0.35 0.7253 0.04681 0.28 0.7825 1.31703  
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Test of First and Second 
Moment Specification 

DF Chi-Square Pr > ChiSq 
64 71.97 0.2311 

 
 
 

Number of Observations Read 1116 
Number of Observations Used 427 
Number of Observations with Missing Values 689  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 44.77001 4.47700 21.84 <.0001 
Error 416 85.28001 0.20500     
Corrected Total 426 130.05002        

Root MSE 0.45277 R-Square 0.3443 
Dependent Mean 0.13336 Adj R-Sq 0.3285 
Coeff Var 339.51569      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 0.09318 0.02273 4.10 <.0001 0.02264 4.12 <.0001 0 
ln_size_ Ln(Size) 1 0.06108 0.02912 2.10 0.0365 0.03042 2.01 0.0453 1.35818 
capital_intensity Capital intensity 1 -0.08988 0.03068 -2.93 0.0036 0.02633 -3.41 0.0007 1.15612 
adv____sales Adv. / Sales 1 0.02870 0.02823 1.02 0.3100 0.02513 1.14 0.2541 1.11281 
r_d_intensity R&D intensity 1 0.05742 0.03888 1.48 0.1405 0.04054 1.42 0.1574 1.49781 
sg_a_ratio SG&A ratio 1 -0.00639 0.03447 -0.19 0.8530 0.03319 -0.19 0.8474 1.50068 
d_ta D/TA 1 -0.31725 0.03511 -9.04 <.0001 0.03697 -8.58 <.0001 1.23142 
standardized_st_d__roa Standardized St.d. ROA 1 -0.22322 0.02877 -7.76 <.0001 0.02974 -7.50 <.0001 1.21282 
DCE*RD   1 0.01529 0.04526 0.34 0.7356 0.03975 0.38 0.7006 1.29405 
DCE*SGA   1 -0.16047 0.03623 -4.43 <.0001 0.03405 -4.71 <.0001 1.18467 
DCE*DTA   1 -0.03193 0.04005 -0.80 0.4257 0.04093 -0.78 0.4357 1.18906  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
64 63.23 0.5038 

 
 

ROI 
 

Number of Observations Read 1116 
Number of Observations Used 455 
Number of Observations with Missing Values 661  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 189.67069 18.96707 29.95 <.0001 
Error 444 281.14498 0.63321     
Corrected Total 454 470.81568        

Root MSE 0.79574 R-Square 0.4029 
Dependent Mean 0.15437 Adj R-Sq 0.3894 
Coeff Var 515.46908      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 0.11239 0.03810 2.95 0.0033 0.03522 3.19 0.0015 0 
ln_size_ Ln(Size) 1 0.26038 0.04549 5.72 <.0001 0.10682 2.44 0.0152 1.32693 
capital_intensity Capital intensity 1 -0.14569 0.05112 -2.85 0.0046 0.05897 -2.47 0.0139 1.14425 
adv____sales Adv. / Sales 1 -0.00237 0.04487 -0.05 0.9579 0.04252 -0.06 0.9555 1.12008 
r_d_intensity R&D intensity 1 -0.03469 0.04153 -0.84 0.4041 0.05495 -0.63 0.5282 1.19110 
sg_a_ratio SG&A ratio 1 0.05971 0.04686 1.27 0.2032 0.07978 0.75 0.4546 1.40059 
d_ta D/TA 1 -0.71883 0.05034 -14.28 <.0001 0.24317 -2.96 0.0033 1.16304 
standardized_st_d__roa Standardized St.d. ROA 1 -0.15903 0.03957 -4.02 <.0001 0.06297 -2.53 0.0119 1.35044 
DCE*RD   1 -0.08178 0.03867 -2.12 0.0350 0.05023 -1.63 0.1042 1.42730 
DCE*SGA   1 -0.05492 0.04199 -1.31 0.1916 0.06272 -0.88 0.3817 1.50907 
DCE*DTA   1 0.02250 0.02647 0.85 0.3957 0.09904 0.23 0.8204 1.21537  
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Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
62 66.91 0.3124 

 
 
 

Number of Observations Read 1116 
Number of Observations Used 453 
Number of Observations with Missing Values 663  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 87.82242 8.78224 24.50 <.0001 
Error 442 158.41410 0.35840     
Corrected Total 452 246.23652        

Root MSE 0.59867 R-Square 0.3567 
Dependent Mean 0.11672 Adj R-Sq 0.3421 
Coeff Var 512.89284      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 0.09588 0.02871 3.34 0.0009 0.03340 2.87 0.0043 0 
ln_size_ Ln(Size) 1 0.13054 0.03498 3.73 0.0002 0.04726 2.76 0.0060 1.37855 
capital_intensity Capital intensity 1 -0.11170 0.03855 -2.90 0.0039 0.04752 -2.35 0.0192 1.14455 
adv____sales Adv. / Sales 1 0.01868 0.03379 0.55 0.5807 0.04094 0.46 0.6484 1.12264 
r_d_intensity R&D intensity 1 0.00756 0.03138 0.24 0.8098 0.04411 0.17 0.8641 1.20147 
sg_a_ratio SG&A ratio 1 0.09284 0.03537 2.62 0.0090 0.07999 1.16 0.2464 1.40976 
d_ta D/TA 1 -0.39187 0.04242 -9.24 <.0001 0.06481 -6.05 <.0001 1.23540 
standardized_st_d__roa Standardized St.d. ROA 1 -0.22347 0.03158 -7.08 <.0001 0.05180 -4.31 <.0001 1.29729 
DCE*RD   1 -0.05959 0.02966 -2.01 0.0451 0.04487 -1.33 0.1849 1.48380 
DCE*SGA   1 -0.06314 0.03259 -1.94 0.0533 0.06033 -1.05 0.2959 1.58143 
DCE*DTA   1 0.02197 0.04152 0.53 0.5971 0.10036 0.22 0.8269 1.29428  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
62 70.46 0.2156 

 
 
 

Number of Observations Read 1116 
Number of Observations Used 438 
Number of Observations with Missing Values 678  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 51.56190 5.15619 25.91 <.0001 
Error 427 84.95844 0.19897     
Corrected Total 437 136.52035        

Root MSE 0.44606 R-Square 0.3777 
Dependent Mean 0.11601 Adj R-Sq 0.3631 
Coeff Var 384.51180      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 0.08098 0.02192 3.69 0.0002 0.02218 3.65 0.0003 0 
ln_size_ Ln(Size) 1 0.16653 0.02773 6.01 <.0001 0.02918 5.71 <.0001 1.32233 
capital_intensity Capital intensity 1 -0.14614 0.03013 -4.85 <.0001 0.02556 -5.72 <.0001 1.17636 
adv____sales Adv. / Sales 1 0.02867 0.02680 1.07 0.2854 0.02344 1.22 0.2220 1.14905 
r_d_intensity R&D intensity 1 0.02580 0.03052 0.85 0.3984 0.03396 0.76 0.4480 1.39855 
sg_a_ratio SG&A ratio 1 0.00409 0.03243 0.13 0.8996 0.03384 0.12 0.9038 1.46790 
d_ta D/TA 1 -0.30343 0.03360 -9.03 <.0001 0.03493 -8.69 <.0001 1.18429 
standardized_st_d__roa Standardized St.d. ROA 1 -0.17800 0.02585 -6.89 <.0001 0.03030 -5.87 <.0001 1.19970 
DCE*RD   1 0.00248 0.03202 0.08 0.9383 0.03595 0.07 0.9450 1.68154 
DCE*SGA   1 -0.10883 0.03031 -3.59 0.0004 0.03428 -3.17 0.0016 1.53751 
DCE*DTA   1 -0.01343 0.03658 -0.37 0.7137 0.03896 -0.34 0.7305 1.16926  
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Test of First and Second 
Moment Specification 

DF Chi-Square Pr > ChiSq 
62 73.29 0.1545 

 
 
 

Market/Book 
 

Number of Observations Read 1116 
Number of Observations Used 446 
Number of Observations with Missing Values 670  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 83.57669 8.35767 17.71 <.0001 
Error 435 205.25340 0.47185     
Corrected Total 445 288.83009        

Root MSE 0.68691 R-Square 0.2894 
Dependent Mean 0.18993 Adj R-Sq 0.2730 
Coeff Var 361.66255      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Parameter 
Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 0.15634 0.03344 4.68 <.0001 0.03352 4.66 <.0001 0 
ln_size_ Ln(Size) 1 0.42813 0.04110 10.42 <.0001 0.04853 8.82 <.0001 1.25709 
capital_intensity Capital intensity 1 -0.18059 0.04487 -4.02 <.0001 0.04797 -3.76 0.0002 1.14110 
adv____sales Adv. / Sales 1 -0.04284 0.03928 -1.09 0.2760 0.04337 -0.99 0.3238 1.14634 
r_d_intensity R&D intensity 1 0.10401 0.03692 2.82 0.0051 0.02876 3.62 0.0003 1.23522 
sg_a_ratio SG&A ratio 1 0.18820 0.04639 4.06 <.0001 0.04957 3.80 0.0002 1.37296 
d_ta D/TA 1 -0.12554 0.04379 -2.87 0.0043 0.07686 -1.63 0.1031 1.10147 
standardized_st_d__roa Standardized St.d. ROA 1 -0.00018556 0.03581 -0.01 0.9959 0.04189 -0.00 0.9965 1.41693 
DCE*RD   1 0.03505 0.03366 1.04 0.2983 0.03508 1.00 0.3182 1.42800 
DCE*SGA   1 -0.05637 0.03687 -1.53 0.1270 0.04669 -1.21 0.2280 1.51947 
DCE*DTA   1 -0.02215 0.02313 -0.96 0.3389 0.02730 -0.81 0.4177 1.23461  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
62 62.19 0.4695 

 
 
 

Number of Observations Read 1116 
Number of Observations Used 418 
Number of Observations with Missing Values 698  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 78.48005 7.84800 21.46 <.0001 
Error 407 148.82484 0.36566     
Corrected Total 417 227.30488        

Root MSE 0.60470 R-Square 0.3453 
Dependent Mean 0.17974 Adj R-Sq 0.3292 
Coeff Var 336.43586      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 0.15118 0.03091 4.89 <.0001 0.02977 5.08 <.0001 0 
ln_size_ Ln(Size) 1 0.41949 0.03945 10.63 <.0001 0.04130 10.16 <.0001 1.36490 
capital_intensity Capital intensity 1 -0.20420 0.04305 -4.74 <.0001 0.03759 -5.43 <.0001 1.16896 
adv____sales Adv. / Sales 1 -0.03560 0.04330 -0.82 0.4115 0.03974 -0.90 0.3709 1.17392 
r_d_intensity R&D intensity 1 0.19368 0.05116 3.79 0.0002 0.04686 4.13 <.0001 1.58601 
sg_a_ratio SG&A ratio 1 0.18353 0.04883 3.76 0.0002 0.04499 4.08 <.0001 1.71859 
d_ta D/TA 1 -0.05627 0.04889 -1.15 0.2505 0.04800 -1.17 0.2418 1.27156 
standardized_st_d__roa Standardized St.d. ROA 1 -0.03053 0.03955 -0.77 0.4405 0.03805 -0.80 0.4227 1.24870 
DCE*RD   1 0.00266 0.05265 0.05 0.9597 0.04429 0.06 0.9521 2.18300 
DCE*SGA   1 -0.04512 0.05404 -0.83 0.4042 0.04300 -1.05 0.2947 2.20598 
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DCE*DTA   1 -0.05595 0.05802 -0.96 0.3355 0.04482 -1.25 0.2126 1.22178  
 

Test of First and Second 
Moment Specification 

DF Chi-Square Pr > ChiSq 
60 63.36 0.3589 

 
 
 

Downside risk 
 

Number of Observations Read 1116 
Number of Observations Used 452 
Number of Observations with Missing Values 664  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 12 186.14196 15.51183 88.85 <.0001 
Error 439 76.63991 0.17458     
Corrected Total 451 262.78187        

Root MSE 0.41783 R-Square 0.7084 
Dependent Mean -0.27594 Adj R-Sq 0.7004 
Coeff Var -151.41914      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 -0.22320 0.02073 -10.77 <.0001 0.02168 -10.29 <.0001 0 
ln_size_ Ln(Size) 1 -0.08585 0.02474 -3.47 0.0006 0.02562 -3.35 0.0009 1.40846 
asset_growth Asset growth 1 -0.14505 0.03517 -4.12 <.0001 0.05087 -2.85 0.0046 1.12721 
dividend_payout Dividend Payout 1 -0.03002 0.02089 -1.44 0.1514 0.01582 -1.90 0.0584 1.26600 
earnings___price Earnings / Price 1 -0.19022 0.02430 -7.83 <.0001 0.05864 -3.24 0.0013 1.22664 
adv____sales Adv. / Sales 1 -0.00651 0.02357 -0.28 0.7824 0.02385 -0.27 0.7849 1.12061 
r_d_intensity R&D intensity 1 0.02443 0.02190 1.12 0.2653 0.02501 0.98 0.3293 1.20018 
sg_a_ratio SG&A ratio 1 -0.02147 0.02509 -0.86 0.3926 0.02253 -0.95 0.3411 1.43427 
d_ta D/TA 1 0.25198 0.02701 9.33 <.0001 0.03376 7.46 <.0001 1.20867 
standardized_st_d__roa Standardized St.d. ROA 1 0.47502 0.02164 21.95 <.0001 0.03539 13.42 <.0001 1.46047 
DCE*RD   1 0.07746 0.02033 3.81 0.0002 0.03055 2.54 0.0116 1.42993 
DCE*SGA   1 0.06322 0.02228 2.84 0.0048 0.02789 2.27 0.0239 1.52569 
DCE*DTA   1 0.09145 0.01463 6.25 <.0001 0.03279 2.79 0.0055 1.34520  

 
 
 
 

Number of Observations Read 1116 
Number of Observations Used 450 
Number of Observations with Missing Values 666  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 12 195.93034 16.32753 107.19 <.0001 
Error 437 66.56687 0.15233     
Corrected Total 449 262.49720        

Root MSE 0.39029 R-Square 0.7464 
Dependent Mean -0.27427 Adj R-Sq 0.7394 
Coeff Var -142.30161      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 -0.22059 0.01940 -11.37 <.0001 0.02108 -10.46 <.0001 0 
ln_size_ Ln(Size) 1 -0.06374 0.02328 -2.74 0.0064 0.02336 -2.73 0.0066 1.42151 
asset_growth Asset growth 1 -0.14363 0.03286 -4.37 <.0001 0.05336 -2.69 0.0074 1.10708 
dividend_payout Dividend Payout 1 -0.02622 0.01954 -1.34 0.1802 0.01741 -1.51 0.1326 1.25754 
earnings___price Earnings / Price 1 -0.33359 0.03463 -9.63 <.0001 0.06266 -5.32 <.0001 1.29148 
adv____sales Adv. / Sales 1 -0.00514 0.02207 -0.23 0.8161 0.02340 -0.22 0.8263 1.12658 
r_d_intensity R&D intensity 1 0.00906 0.02054 0.44 0.6595 0.02019 0.45 0.6539 1.21050 
sg_a_ratio SG&A ratio 1 -0.05292 0.02380 -2.22 0.0267 0.02110 -2.51 0.0125 1.47868 
d_ta D/TA 1 0.15336 0.02807 5.46 <.0001 0.02748 5.58 <.0001 1.26615 
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standardized_st_d__roa Standardized St.d. ROA 1 0.48324 0.02230 21.67 <.0001 0.03678 13.14 <.0001 1.51625 
DCE*RD   1 0.05742 0.01937 2.96 0.0032 0.02309 2.49 0.0133 1.48823 
DCE*SGA   1 0.04670 0.02155 2.17 0.0307 0.02795 1.67 0.0955 1.60969 
DCE*DTA   1 -0.01795 0.02718 -0.66 0.5092 0.04096 -0.44 0.6613 1.29926  

 
 
 

Number of Observations Read 1116 
Number of Observations Used 419 
Number of Observations with Missing Values 697  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 12 106.74968 8.89581 88.70 <.0001 
Error 406 40.71612 0.10029     
Corrected Total 418 147.46580        

Root MSE 0.31668 R-Square 0.7239 
Dependent Mean -0.35529 Adj R-Sq 0.7157 
Coeff Var -89.13242      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 -0.22505 0.01713 -13.14 <.0001 0.01802 -12.49 <.0001 0 
ln_size_ Ln(Size) 1 -0.06034 0.02086 -2.89 0.0040 0.01992 -3.03 0.0026 1.39189 
asset_growth Asset growth 1 -0.18186 0.03641 -4.99 <.0001 0.03598 -5.05 <.0001 1.12738 
dividend_payout Dividend Payout 1 -0.03289 0.02951 -1.11 0.2656 0.03075 -1.07 0.2854 1.22973 
earnings___price Earnings / Price 1 -0.34085 0.04125 -8.26 <.0001 0.04735 -7.20 <.0001 1.42781 
adv____sales Adv. / Sales 1 -0.00730 0.02168 -0.34 0.7363 0.02033 -0.36 0.7196 1.21051 
r_d_intensity R&D intensity 1 -0.01126 0.02719 -0.41 0.6789 0.02876 -0.39 0.6956 1.55357 
sg_a_ratio SG&A ratio 1 -0.01541 0.02462 -0.63 0.5317 0.02297 -0.67 0.5026 1.60565 
d_ta D/TA 1 0.16473 0.02476 6.65 <.0001 0.02587 6.37 <.0001 1.27754 
standardized_st_d__roa Standardized St.d. ROA 1 0.48017 0.02583 18.59 <.0001 0.02828 16.98 <.0001 1.69963 
DCE*RD   1 0.09149 0.03076 2.97 0.0031 0.03193 2.87 0.0044 1.16158 
DCE*SGA   1 0.03659 0.02369 1.54 0.1232 0.02460 1.49 0.1377 1.22053 
DCE*DTA   1 0.02813 0.02971 0.95 0.3443 0.03202 0.88 0.3803 1.20490  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
88 109.79 0.0579 

 
Beta 
 
 

Number of Observations Read 1116 
Number of Observations Used 455 
Number of Observations with Missing Values 661  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 12 141.11409 11.75951 14.22 <.0001 
Error 442 365.45182 0.82681     
Corrected Total 454 506.56591        

Root MSE 0.90929 R-Square 0.2786 
Dependent Mean 0.02271 Adj R-Sq 0.2590 
Coeff Var 4004.19081      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 -0.02930 0.04505 -0.65 0.5158 0.04924 -0.60 0.5521 0 
ln_size_ Ln(Size) 1 -0.21333 0.05327 -4.00 <.0001 0.05928 -3.60 0.0004 1.39361 
asset_growth Asset growth 1 0.36137 0.06950 5.20 <.0001 0.10541 3.43 0.0007 1.10834 
dividend_payout Dividend Payout 1 -0.21950 0.04537 -4.84 <.0001 0.07885 -2.78 0.0056 1.26214 
earnings___price Earnings / Price 1 -0.00913 0.05262 -0.17 0.8623 0.05261 -0.17 0.8623 1.21490 
adv____sales Adv. / Sales 1 0.04077 0.05126 0.80 0.4268 0.05901 0.69 0.4900 1.11955 
r_d_intensity R&D intensity 1 0.26769 0.04750 5.64 <.0001 0.03669 7.30 <.0001 1.19309 
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sg_a_ratio SG&A ratio 1 -0.11828 0.05412 -2.19 0.0294 0.06292 -1.88 0.0608 1.43099 
d_ta D/TA 1 0.13858 0.05841 2.37 0.0181 0.05040 2.75 0.0062 1.19903 
standardized_st_d__roa Standardized St.d. ROA 1 0.14608 0.04681 3.12 0.0019 0.05998 2.44 0.0153 1.44672 
DCE*RD   1 0.10293 0.04423 2.33 0.0204 0.03862 2.67 0.0080 1.43024 
DCE*SGA   1 -0.04801 0.04841 -0.99 0.3219 0.05377 -0.89 0.3725 1.53595 
DCE*DTA   1 0.01823 0.03167 0.58 0.5651 0.02554 0.71 0.4757 1.33221  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
89 102.69 0.1522 

 
 
 

Number of Observations Read 1116 
Number of Observations Used 434 
Number of Observations with Missing Values 682  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 12 116.62330 9.71861 16.75 <.0001 
Error 421 244.27219 0.58022     
Corrected Total 433 360.89549        

Root MSE 0.76172 R-Square 0.3231 
Dependent Mean 0.00258 Adj R-Sq 0.3039 
Coeff Var 29492      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 -0.02078 0.03897 -0.53 0.5941 0.04005 -0.52 0.6042 0 
ln_size_ Ln(Size) 1 -0.17402 0.04765 -3.65 0.0003 0.04734 -3.68 0.0003 1.35037 
asset_growth Asset growth 1 0.49131 0.08480 5.79 <.0001 0.09554 5.14 <.0001 1.12705 
dividend_payout Dividend Payout 1 -0.36650 0.06925 -5.29 <.0001 0.05990 -6.12 <.0001 1.23216 
earnings___price Earnings / Price 1 -0.06235 0.05173 -1.21 0.2287 0.04313 -1.45 0.1490 1.32629 
adv____sales Adv. / Sales 1 0.01396 0.05442 0.26 0.7976 0.05543 0.25 0.8012 1.25443 
r_d_intensity R&D intensity 1 0.29083 0.05278 5.51 <.0001 0.04612 6.31 <.0001 1.41821 
sg_a_ratio SG&A ratio 1 -0.13589 0.05786 -2.35 0.0193 0.05726 -2.37 0.0181 1.56643 
d_ta D/TA 1 0.14235 0.05332 2.67 0.0079 0.04736 3.01 0.0028 1.25896 
standardized_st_d__roa Standardized St.d. ROA 1 0.15986 0.04611 3.47 0.0006 0.04035 3.96 <.0001 1.64785 
DCE*RD   1 0.12211 0.05064 2.41 0.0163 0.03681 3.32 0.0010 1.70773 
DCE*SGA   1 -0.05959 0.06160 -0.97 0.3339 0.05717 -1.04 0.2979 1.86482 
DCE*DTA   1 0.02655 0.02980 0.89 0.3735 0.01891 1.40 0.1610 1.54533  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
88 94.76 0.2923 

 
 

2001-2010 
 
ROA 

Number of Observations Read 1350 
Number of Observations Used 447 
Number of Observations with Missing Values 903  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 52.51089 5.25109 20.20 <.0001 
Error 436 113.33174 0.25994     
Corrected Total 446 165.84264        

Root MSE 0.50984 R-Square 0.3166 
Dependent Mean 0.06536 Adj R-Sq 0.3010 
Coeff Var 780.08856      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 
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Intercept Intercept 1 0.01814 0.02548 0.71 0.4770 0.02654 0.68 0.4948 0 
ln_size_ Ln(Size) 1 0.16143 0.03101 5.21 <.0001 0.03201 5.04 <.0001 1.44719 
capital_intensity Capital intensity 1 -0.05198 0.03490 -1.49 0.1371 0.03861 -1.35 0.1789 1.40707 
adv____sales Adv. / Sales 1 0.02311 0.02808 0.82 0.4109 0.02973 0.78 0.4373 1.11406 
r_d_intensity R&D intensity 1 -0.04213 0.03717 -1.13 0.2577 0.05428 -0.78 0.4381 1.58940 
sg_a_ratio SG&A ratio 1 -0.03502 0.03594 -0.97 0.3303 0.04301 -0.81 0.4159 1.66263 
d_ta D/TA 1 -0.24164 0.03467 -6.97 <.0001 0.03470 -6.96 <.0001 1.23469 
New DCE meaures   1 -0.25681 0.03146 -8.16 <.0001 0.03133 -8.20 <.0001 1.35661 
new dce*R&D   1 0.03208 0.04037 0.79 0.4272 0.03945 0.81 0.4166 2.03420 
new dce*SG&A   1 -0.07460 0.03965 -1.88 0.0606 0.04557 -1.64 0.1024 2.07204 
new dce*D/TA   1 -0.01999 0.03903 -0.51 0.6088 0.03500 -0.57 0.5682 1.17366  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
62 90.73 0.0101 

 
 
 

Number of Observations Read 1350 
Number of Observations Used 415 
Number of Observations with Missing Values 935  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 39.62862 3.96286 21.43 <.0001 
Error 404 74.70564 0.18491     
Corrected Total 414 114.33426        

Root MSE 0.43002 R-Square 0.3466 
Dependent Mean 0.08440 Adj R-Sq 0.3304 
Coeff Var 509.48686      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 0.01901 0.02278 0.83 0.4045 0.02297 0.83 0.4082 0 
ln_size_ Ln(Size) 1 0.16603 0.02764 6.01 <.0001 0.02874 5.78 <.0001 1.45484 
capital_intensity Capital intensity 1 -0.06198 0.03295 -1.88 0.0607 0.03321 -1.87 0.0627 1.53742 
adv____sales Adv. / Sales 1 -0.00525 0.02607 -0.20 0.8404 0.02224 -0.24 0.8134 1.12621 
r_d_intensity R&D intensity 1 -0.05931 0.03868 -1.53 0.1260 0.03753 -1.58 0.1148 1.65034 
sg_a_ratio SG&A ratio 1 -0.02057 0.03375 -0.61 0.5424 0.02918 -0.71 0.4812 1.62362 
d_ta D/TA 1 -0.25302 0.03158 -8.01 <.0001 0.03166 -7.99 <.0001 1.32075 
New DCE meaures   1 -0.22933 0.02958 -7.75 <.0001 0.02761 -8.31 <.0001 1.29712 
new dce*R&D   1 0.01467 0.04055 0.36 0.7177 0.03088 0.48 0.6350 2.02459 
new dce*SG&A   1 -0.07150 0.04051 -1.77 0.0783 0.02926 -2.44 0.0150 1.95160 
new dce*D/TA   1 -0.05988 0.03973 -1.51 0.1325 0.03281 -1.82 0.0688 1.23103  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
62 80.50 0.0572 

 
 
 

ROI 
 
 

Number of Observations Read 1350 
Number of Observations Used 447 
Number of Observations with Missing Values 903  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 59.18807 5.91881 23.87 <.0001 
Error 436 108.08894 0.24791     
Corrected Total 446 167.27701        

Root MSE 0.49791 R-Square 0.3538 
Dependent Mean 0.07584 Adj R-Sq 0.3390 
Coeff Var 656.56019      

Parameter Estimates 
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Heteroscedasticity 
Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 0.01840 0.02488 0.74 0.4600 0.02526 0.73 0.4667 0 
ln_size_ Ln(Size) 1 0.22412 0.03028 7.40 <.0001 0.03235 6.93 <.0001 1.44719 
capital_intensity Capital intensity 1 -0.12119 0.03409 -3.56 0.0004 0.03885 -3.12 0.0019 1.40707 
adv____sales Adv. / Sales 1 0.03059 0.02742 1.12 0.2653 0.03031 1.01 0.3136 1.11406 
r_d_intensity R&D intensity 1 -0.01350 0.03630 -0.37 0.7100 0.05217 -0.26 0.7959 1.58940 
sg_a_ratio SG&A ratio 1 -0.03371 0.03509 -0.96 0.3374 0.04192 -0.80 0.4218 1.66263 
d_ta D/TA 1 -0.22234 0.03386 -6.57 <.0001 0.03370 -6.60 <.0001 1.23469 
New DCE meaures   1 -0.24329 0.03072 -7.92 <.0001 0.03035 -8.02 <.0001 1.35661 
new dce*R&D   1 0.04148 0.03942 1.05 0.2933 0.03702 1.12 0.2631 2.03420 
new dce*SG&A   1 -0.06963 0.03872 -1.80 0.0728 0.04464 -1.56 0.1196 2.07204 
new dce*D/TA   1 -0.01211 0.03812 -0.32 0.7509 0.03428 -0.35 0.7241 1.17366  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
63 75.97 0.1264 

 
 
 

Number of Observations Read 1350 
Number of Observations Used 414 
Number of Observations with Missing Values 936  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 43.28697 4.32870 27.11 <.0001 
Error 403 64.34954 0.15968     
Corrected Total 413 107.63651        

Root MSE 0.39960 R-Square 0.4022 
Dependent Mean 0.08276 Adj R-Sq 0.3873 
Coeff Var 482.83879      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 0.00765 0.02131 0.36 0.7197 0.02163 0.35 0.7237 0 
ln_size_ Ln(Size) 1 0.22303 0.02548 8.75 <.0001 0.02774 8.04 <.0001 1.41706 
capital_intensity Capital intensity 1 -0.11414 0.03035 -3.76 0.0002 0.02882 -3.96 <.0001 1.51577 
adv____sales Adv. / Sales 1 -0.01350 0.02432 -0.56 0.5790 0.02093 -0.65 0.5191 1.11862 
r_d_intensity R&D intensity 1 -0.04320 0.03376 -1.28 0.2015 0.03229 -1.34 0.1817 1.58270 
sg_a_ratio SG&A ratio 1 -0.01901 0.03125 -0.61 0.5435 0.02796 -0.68 0.4971 1.66062 
d_ta D/TA 1 -0.23328 0.02914 -8.01 <.0001 0.02847 -8.19 <.0001 1.30015 
New DCE meaures   1 -0.21673 0.02819 -7.69 <.0001 0.02764 -7.84 <.0001 1.30195 
new dce*R&D   1 0.01898 0.03680 0.52 0.6064 0.03012 0.63 0.5291 1.87119 
new dce*SG&A   1 -0.03604 0.03959 -0.91 0.3632 0.03120 -1.16 0.2488 1.87935 
new dce*D/TA   1 -0.06053 0.03709 -1.63 0.1034 0.03263 -1.85 0.0643 1.19202  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
62 63.24 0.4323 

 
 

Market/Book 
 
 

Number of Observations Read 1350 
Number of Observations Used 447 
Number of Observations with Missing Values 903  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 69.74390 6.97439 14.52 <.0001 
Error 436 209.41173 0.48030     
Corrected Total 446 279.15562        

Root MSE 0.69304 R-Square 0.2498 
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Dependent Mean 0.00411 Adj R-Sq 0.2326 
Coeff Var 16881      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 -0.06017 0.03463 -1.74 0.0830 0.03468 -1.73 0.0835 0 
ln_size_ Ln(Size) 1 0.41580 0.04215 9.86 <.0001 0.04418 9.41 <.0001 1.44719 
capital_intensity Capital intensity 1 -0.18953 0.04744 -3.99 <.0001 0.04603 -4.12 <.0001 1.40707 
adv____sales Adv. / Sales 1 -0.01336 0.03817 -0.35 0.7265 0.04742 -0.28 0.7783 1.11406 
r_d_intensity R&D intensity 1 0.10317 0.05052 2.04 0.0417 0.06573 1.57 0.1173 1.58940 
sg_a_ratio SG&A ratio 1 0.15988 0.04885 3.27 0.0011 0.04765 3.36 0.0009 1.66263 
d_ta D/TA 1 -0.05584 0.04713 -1.18 0.2368 0.04999 -1.12 0.2646 1.23469 
New DCE meaures   1 -0.06449 0.04276 -1.51 0.1322 0.04111 -1.57 0.1174 1.35661 
new dce*R&D   1 -0.03007 0.05488 -0.55 0.5840 0.05062 -0.59 0.5528 2.03420 
new dce*SG&A   1 0.02229 0.05390 0.41 0.6794 0.04999 0.45 0.6559 2.07204 
new dce*D/TA   1 -0.05591 0.05306 -1.05 0.2926 0.04699 -1.19 0.2348 1.17366  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
63 59.43 0.6044 

 
 
 

Number of Observations Read 1350 
Number of Observations Used 424 
Number of Observations with Missing Values 926  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 66.00083 6.60008 17.03 <.0001 
Error 413 160.01821 0.38745     
Corrected Total 423 226.01904        

Root MSE 0.62246 R-Square 0.2920 
Dependent Mean 0.01059 Adj R-Sq 0.2749 
Coeff Var 5877.49699      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 -0.05639 0.03220 -1.75 0.0807 0.03203 -1.76 0.0791 0 
ln_size_ Ln(Size) 1 0.40684 0.03936 10.34 <.0001 0.03827 10.63 <.0001 1.44377 
capital_intensity Capital intensity 1 -0.18055 0.04467 -4.04 <.0001 0.04062 -4.45 <.0001 1.39122 
adv____sales Adv. / Sales 1 0.00826 0.03975 0.21 0.8356 0.03530 0.23 0.8152 1.14326 
r_d_intensity R&D intensity 1 0.12566 0.05319 2.36 0.0186 0.04687 2.68 0.0076 1.60954 
sg_a_ratio SG&A ratio 1 0.16506 0.04714 3.50 0.0005 0.03976 4.15 <.0001 1.70497 
d_ta D/TA 1 -0.07213 0.04461 -1.62 0.1067 0.04346 -1.66 0.0978 1.26048 
New DCE meaures   1 -0.08527 0.04140 -2.06 0.0401 0.03667 -2.33 0.0205 1.23557 
new dce*R&D   1 -0.02221 0.06161 -0.36 0.7186 0.05278 -0.42 0.6741 2.03028 
new dce*SG&A   1 0.03514 0.05519 0.64 0.5247 0.04241 0.83 0.4079 2.04381 
new dce*D/TA   1 -0.04425 0.05474 -0.81 0.4193 0.04640 -0.95 0.3407 1.13812  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
63 57.19 0.6823 

 

Downside risk 
 

Number of Observations Read 1350 
Number of Observations Used 447 
Number of Observations with Missing Values 903  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 9 148.08245 16.45361 97.81 <.0001 
Error 437 73.51098 0.16822     
Corrected Total 446 221.59343        
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Root MSE 0.41014 R-Square 0.6683 
Dependent Mean -0.24827 Adj R-Sq 0.6614 
Coeff Var -165.19778      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 -0.17545 0.02056 -8.53 <.0001 0.02486 -7.06 <.0001 0 
ln_size_ Ln(Size) 1 -0.02785 0.02242 -1.24 0.2148 0.01993 -1.40 0.1629 1.16931 
adv____sales Adv. / Sales 1 -0.02444 0.02181 -1.12 0.2631 0.01724 -1.42 0.1570 1.03845 
asset_growth Asset growth 1 -0.30534 0.06307 -4.84 <.0001 0.07787 -3.92 0.0001 1.29607 
dividend_payout Dividend Payout 1 -0.12699 0.03756 -3.38 0.0008 0.04083 -3.11 0.0020 1.12989 
earnings___price Earnings / Price 1 -0.40996 0.05470 -7.50 <.0001 0.08701 -4.71 <.0001 1.61554 
New DCE meaures   1 0.42310 0.02788 15.17 <.0001 0.05128 8.25 <.0001 1.64694 
new dce*R&D   1 -0.07910 0.03140 -2.52 0.0121 0.05070 -1.56 0.1194 1.90162 
new dce*SG&A   1 0.02750 0.03113 0.88 0.3776 0.04794 0.57 0.5666 1.97363 
new dce*D/TA   1 -0.03174 0.03076 -1.03 0.3027 0.04800 -0.66 0.5088 1.12624  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
54 81.78 0.0087 

 
 
 

Number of Observations Read 1350 
Number of Observations Used 409 
Number of Observations with Missing Values 941  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 9 60.66607 6.74067 103.04 <.0001 
Error 399 26.10086 0.06542     
Corrected Total 408 86.76693        

Root MSE 0.25576 R-Square 0.6992 
Dependent Mean -0.37717 Adj R-Sq 0.6924 
Coeff Var -67.81067      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 -0.22714 0.01432 -15.86 <.0001 0.01815 -12.52 <.0001 0 
ln_size_ Ln(Size) 1 -0.03797 0.01450 -2.62 0.0092 0.01340 -2.83 0.0048 1.11353 
adv____sales Adv. / Sales 1 -0.02617 0.01463 -1.79 0.0743 0.01227 -2.13 0.0335 1.05727 
asset_growth Asset growth 1 -0.22388 0.04262 -5.25 <.0001 0.03883 -5.77 <.0001 1.22707 
dividend_payout Dividend Payout 1 -0.09399 0.02509 -3.75 0.0002 0.02326 -4.04 <.0001 1.14790 
earnings___price Earnings / Price 1 -0.43058 0.04168 -10.33 <.0001 0.05084 -8.47 <.0001 1.48382 
New DCE meaures   1 0.36014 0.02289 15.73 <.0001 0.02952 12.20 <.0001 1.35982 
new dce*R&D   1 -0.04454 0.02598 -1.71 0.0872 0.02332 -1.91 0.0568 1.60934 
new dce*SG&A   1 0.01328 0.02576 0.52 0.6066 0.02380 0.56 0.5773 1.59398 
new dce*D/TA   1 -0.08458 0.02494 -3.39 0.0008 0.02789 -3.03 0.0026 1.05130  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
54 67.82 0.0979 

 
 

Beta 
 
 

Number of Observations Read 1350 
Number of Observations Used 447 
Number of Observations with Missing Values 903  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 12 87.39109 7.28259 11.35 <.0001 
Error 434 278.38639 0.64144     
Corrected Total 446 365.77748        
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Root MSE 0.80090 R-Square 0.2389 
Dependent Mean -0.13010 Adj R-Sq 0.2179 
Coeff Var -615.59736      

Parameter Estimates 
Heteroscedasticity 

Consistent 

Variable Label 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 -0.07541 0.04030 -1.87 0.0620 0.04091 -1.84 0.0659 0 
ln_size_ Ln(Size) 1 0.03762 0.04751 0.79 0.4289 0.04905 0.77 0.4435 1.37663 
asset_growth Asset growth 1 -0.07795 0.12375 -0.63 0.5291 0.12443 -0.63 0.5314 1.30883 
dividend_payout Dividend Payout 1 -0.19555 0.07479 -2.61 0.0092 0.08151 -2.40 0.0169 1.17481 
earnings___price Earnings / Price 1 -0.32586 0.11162 -2.92 0.0037 0.13311 -2.45 0.0148 1.76436 
adv____sales Adv. / Sales 1 0.03564 0.04401 0.81 0.4184 0.06816 0.52 0.6013 1.10889 
r_d_intensity R&D intensity 1 0.22425 0.05768 3.89 0.0001 0.05951 3.77 0.0002 1.55140 
sg_a_ratio SG&A ratio 1 -0.13496 0.05635 -2.40 0.0170 0.05837 -2.31 0.0212 1.65656 
d_ta D/TA 1 0.07565 0.05519 1.37 0.1712 0.05416 1.40 0.1632 1.26774 
New DCE meaures   1 0.29088 0.05532 5.26 <.0001 0.05505 5.28 <.0001 1.70032 
new dce*R&D   1 0.16909 0.06344 2.67 0.0080 0.06980 2.42 0.0158 2.03548 
new dce*SG&A   1 -0.24544 0.06266 -3.92 0.0001 0.07667 -3.20 0.0015 2.09671 
new dce*D/TA   1 -0.01656 0.06142 -0.27 0.7876 0.05742 -0.29 0.7732 1.17744  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
88 155.91 <.0001 

 
 
 

Number of Observations Read 1350 
Number of Observations Used 416 
Number of Observations with Missing Values 934  

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 12 82.84199 6.90350 14.99 <.0001 
Error 403 185.60663 0.46056     
Corrected Total 415 268.44862        

Root MSE 0.67865 R-Square 0.3086 
Dependent Mean -0.18904 Adj R-Sq 0.2880 
Coeff Var -359.00370      

Parameter Estimates 
Heteroscedasticity Consistent 

Variable Label DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 
Standard 

Error t Value Pr > |t| 
Variance 
Inflation 

Intercept Intercept 1 -0.08540 0.03586 -2.38 0.0177 0.03555 -2.40 0.0167 0 
ln_size_ Ln(Size) 1 0.03992 0.04218 0.95 0.3445 0.04035 0.99 0.3231 1.40350 
asset_growth Asset growth 1 -0.11157 0.11105 -1.00 0.3156 0.10582 -1.05 0.2924 1.25933 
dividend_payout Dividend Payout 1 -0.27117 0.06860 -3.95 <.0001 0.06832 -3.97 <.0001 1.18544 
earnings___price Earnings / Price 1 -0.37101 0.10557 -3.51 0.0005 0.10941 -3.39 0.0008 1.58329 
adv____sales Adv. / Sales 1 -0.00233 0.04114 -0.06 0.9548 0.03744 -0.06 0.9503 1.14002 
r_d_intensity R&D intensity 1 0.24902 0.05680 4.38 <.0001 0.05282 4.71 <.0001 1.55390 
sg_a_ratio SG&A ratio 1 -0.20668 0.05375 -3.85 0.0001 0.04746 -4.35 <.0001 1.72635 
d_ta D/TA 1 0.10507 0.04933 2.13 0.0338 0.04590 2.29 0.0226 1.31810 
New DCE meaures   1 0.31915 0.05190 6.15 <.0001 0.04733 6.74 <.0001 1.54145 
new dce*R&D   1 0.23424 0.08547 2.74 0.0064 0.07323 3.20 0.0015 1.41236 
new dce*SG&A   1 -0.28971 0.06667 -4.35 <.0001 0.05753 -5.04 <.0001 1.48755 
new dce*D/TA   1 0.04954 0.05793 0.86 0.3930 0.04890 1.01 0.3116 1.17000  

 
Test of First and Second 

Moment Specification 
DF Chi-Square Pr > ChiSq 
87 95.51 0.2496 
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