
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright by Emmanuel Mwaungulu 2021  

All Rights Reserved 

 

 



 

The undersigned, approved by the Doctoral Dissertation Committee, have examined the 

dissertation titled 

 

 

 

 ESSAYS ON ORGANIZATIONAL AMBIDEXTERITY, FINANCIAL REPORTING 

QUALITY, AND INVESTMENT EFFICIENCY 

 

 

presented by Emmanuel Mwaungulu 

 

a candidate for the degree of Doctor of Business Administration  

 

and hereby certify that in their opinion it is worthy of acceptance. 

 

 

Avishek Bhandari, Ph.D. 

Assistant Professor of Accounting 

Committee Chair 

 

                                  SIGNATURE:  

                                                                  

 

Andy Yu, Ph.D. 

Associate Professor of Management 

Second Committee Member 

 

Andy Yu 

SIGNATURE:_______________________________ 

 

 

Hamid Vakilzadeh, Ph.D. 

Assistant Professor of Accounting 

Dissertation Reader 

 

                                 SIGNATURE:   

 

 

 

 

 



ORGANIZATIONAL AMBIDEXTERITY, FINANCIAL REPORTING QUALITY, AND 

INVESTMENT EFFICIENCY 

 

ESSAYS ON ORGANIZATIONAL AMBIDEXTERITY, 

FINANCIAL REPORTING QUALITY, AND INVESTMENT 

EFFICIENCY 

 

 

 
 

A Dissertation 

 

Presented to 

 

The Graduate Faculty of 

 

The University of Wisconsin -- Whitewater 

 
 

In Partial Fulfillment 

 

Of the Requirements for the Degree  

 

Doctor of Business Administration 

 
 

 

 

By  

EMMANUEL MWAUNGULU 

 

Dr. Avishek Bhandari, Dissertation Chair 

 

August 2021

 



ORGANIZATIONAL AMBIDEXTERITY, FINANCIAL REPORTING QUALITY, AND 

INVESTMENT EFFICIENCY 

 

ii 

 

 

 

 

 

 

 

ACKNOWLEDGMENTS 

 

 

 

I thank my dissertation committee chair, Avishek Bhandari, for his continued guidance 

and support throughout the dissertation process.  I also thank the other members of the 

dissertation committee, Andy Yu and Hamid Vakilzadeh, for their valuable insight, comments, 

and guidance. 

This dissertation is dedicated to my friends and family, for their loving support; to my 

mom, for her strength and wisdom, to my late father, who instilled the value of education, and to 

my late grandfather, who always wanted me to become a “doctor” like him. 

 

 

 

 

 

 

 

 

 



ORGANIZATIONAL AMBIDEXTERITY, FINANCIAL REPORTING QUALITY, AND 

INVESTMENT EFFICIENCY 

 

iii 

 

ESSAYS ON ORGANIZATIONAL AMBIDEXTERITY, FINANCIAL REPORTING 

QUALITY, AND INVESTMENT EFFICIENCY 

 

 

EMMANUEL MWAUNGULU 

 

 

Dr. Avishek Bhandari, Dissertation Chair 

 

ABSTRACT 

 

 Organizational ambidexterity is a corporate strategy where a firm simultaneously seeks to 

pursue exploration and exploitation (March, 1991).  Despite being described as one of the most 

interesting subjects in strategy research (O’Reilly & Tushman, 2013), accounting and finance 

scholars have not yet extensively explored this topic.  In accounting, studies on organizational 

strategy have looked at the effects of exploitation and exploration on financial reporting quality 

(Bentley, Omer, & Sharp, 2013; Hsieh, Ma, and Novoselov, 2019), audit quality (Bentley et al., 

2013; Bentley-Goode, Newton, & Thompson, 2017), and tax accounting (Higgins, Omer, & 

Phillips, 2015).  But none of the studies have analyzed the impact of ambidexterity on 

accounting outcomes.  Similarly, on the finance end, studies have looked at how ambidexterity 

affects firm performance (Fu & Morris, 2014; Han & Celly, 2008; Hill & Birkinshaw, 2014; 

Lubatkin, Simsek, Ling, & Veiga, 2006; Stubner, Blarr, Brands, & Wulf, 2012; Uotila, Maula, 

Keil, & Zahra, 2009) but there has not been any work that explains how ambidexterity relates to 

better financial performance. 

Contributing to the aforementioned literature and filling the highlighted gaps, this 

dissertation seeks to answer two research questions.  First, does organizational ambidexterity 
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affect financial reporting quality?  Second, does organizational ambidexterity affect investment 

efficiency?  The dissertation consists of two papers, each answering one of the research 

questions. 

The first paper addresses the relationship between ambidexterity and financial reporting 

quality.  The paper hypothesizes that ambidextrous firms reduce agency problems, have better 

performance, and are less risky, and thus will engage in less accounting manipulation and have 

higher financial reporting quality.  The study used machine learning to measure ambidexterity 

(Bonsall, Mammadov, & Vakilzadeh, 2021; K. Li et al., 2020) and the discretionary accrual 

method to measure financial reporting quality (Kothari, Leone, & Wasley 2005).  The study 

found a positive and significant relationship between ambidexterity and high financial reporting 

quality.  The paper introduces March’s (1991) organizational strategy typology into accounting 

research and extends current accounting and strategy research by showing ambidexterity impacts 

accounting outcomes. 

The second paper addresses the relationship between ambidexterity and investment 

efficiency.  Specifically, the paper highlights how ambidexterity relates to better performance by 

analyzing investment efficiency between ambidextrous and non-ambidextrous firms.  The second 

study also used machine learning to measure ambidexterity (Bonsall et al., 2021; K. Li et al., 

2020).  Following Benlemlih and Bitar (2018), Biddle, Hilary, and Verdi (2009), and S. Chen, 

Sun, Tang, and Wu, (2011), the study measured investment efficiency using the deviation from 

the expected investment levels approach.  The study found that ambidextrous firms show the 

least amount of deviation from ideal investment levels and thus have better investment 

efficiency.  The findings contribute to the literature by showing how ambidexterity leads to 

better performance.  In additional analyses, the study found that ambidexterity specifically leads 
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to better investment efficiency by reducing overinvestment.  The findings have implications for 

practice as they provide guidance on what managers and consultants should consider when 

deciding firm strategy. 
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CHAPTER 1: Organizational ambidexterity and financial reporting quality 

 

 

ABSTRACT 

 

This study examines the relationship between organizational ambidexterity and financial 

reporting quality.  The study used a novel machine learning approach to measure ambidexterity 

and examined whether a firm’s business strategy affects its financial reporting quality.  Prior 

literature has shown that ambidextrous firms reduce agency costs, have better performance, and 

have lower business risk.  The study hypothesized that since these factors are linked with better 

financial reporting quality, ambidextrous firms will have higher financial reporting quality 

compared to non-ambidextrous firms.  The analysis supported this theoretical prediction and 

showed that firms with high levels of ambidexterity have high financial reporting quality.  The 

findings introduce March’s (1991) organizational strategy typology into the accounting 

literature, support the use of machine learning in measuring business strategy, and have 

implications for practice by showing how strategic managerial decisions affect a firm’s 

accounting information. 
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Chapter 1: Organizational Ambidexterity and Financial Reporting Quality 

Organizational ambidexterity involves a firm’s ability to pursue two seemingly opposite 

strategic approaches simultaneously: exploration and exploitation (March, 1991).  Raisch and 

Birkinshaw (2008) defined ambidexterity as “an organization’s ability to be aligned and efficient 

in its management of today’s business demands while simultaneously being adaptive to the 

changes in the environment” (p. 375).  Exploitation involves focusing on a firm’s past and 

current successes, increasing productivity and efficiency through refinement, better execution, 

and variance reduction, while exploration involves focusing on the future through 

experimentation, innovation, research and development of new products, and the search for 

discontinuous opportunities (March, 1991; Raisch, Birkinshaw, Probst, & Tushman, 2009; 

Tushman & O’Reilly, 1996).  Achieving a balance between the two activities is challenging as 

they compete for the same limited resources (Levinthal & March, 1993).  However, studies have 

found that firms that pursue both strategies have better performance compared to those that are 

biased towards exploration or exploitation (Han & Celly, 2008; He & Wong, 2004; Lubatkin, 

Simsek, Ling, & Veiga, 2006). 

This paper examines the impact of organizational ambidexterity on financial reporting 

quality.  Although the impact of organizational ambidexterity on a firm’s finances and 

performance has been widely studied (Auh & Menguc, 2005; Q. Cao, Gedajlovic, & Zhang, 

2009; Ebben & Johnson, 2005; Fu & Morris, 2014; Raisch et al., 2009; Stubner, Blarr, Brands, & 

Wulf, 2012), no scientific study has been done, to the author’s knowledge, on the impact of 

organizational ambidexterity on accounting outcomes.  

I adopted Gibson and Birkinshaw (2004) and He and Wong's (2004) approach in 

identifying ambidexterity as the interaction between a firm’s exploitative and explorative 



ORGANIZATIONAL AMBIDEXTERITY, FINANCIAL REPORTING QUALITY, AND 

INVESTMENT EFFICIENCY 

3 

 

orientation.  I utilized a novel semi-supervised machine learning approach to measure 

ambidexterity using text analysis following Bonsall, Mammadov, and Vakilzadeh (2021) and Li 

et al. (2020) to capture firm ambidexterity and illustrate the effect this strategy has on financial 

reporting quality similar to extant literature that has utilized text analysis in accounting 

(Ashbaugh, LaFond, & Mayhew, 2003; Bentley, Omer, & Sharp, 2013; Bhandari, Mammadov, 

Shelton, & Thevenot, 2017; Bruynseels & Cardinaels, 2013; Hope, Thomas, & Vyas, 2013; 

Hsieh, Ma, & Novoselov, 2019; Krishnan & Wang, 2014).  I followed Bonsall et al. (2021) and 

Li et al. (2020) in using communication of top executives with financial analysts during earnings 

calls to measure organizational qualitative attributes.  Specifically, I calculated ambidexterity by 

utilizing machine learning to train computers to identify ambidexterity values communicated 

during question and answers (Q&A) sessions of earnings calls. 

I measured financial reporting quality using the absolute value of discretionary accruals 

as developed by Kothari, Leone, and Wasley (2005) and the absolute value of abnormal accruals 

as theorized by Dechow and Dichev, (2002).  I found a positive and significant relationship 

between financial reporting quality and organizational ambidexterity.  The results were 

consistent across a battery of robustness tests including alternative measures of ambidexterity, 

alternative measures of financial reporting quality, firm-level governance control variables in the 

model, and entropy balancing.  

The findings are consistent with the paper’s theoretical predictions.  First, ambidexterity 

increases financial reporting quality by reducing agency problems associated with non-

ambidextrous firms (Bebchuk & Stole, 1993; Q. Cao et al., 2009; Hope & Thomas, 2008; Jensen 

& Meckling, 1976; Mueller, 1969; Raisch et al., 2009; Shleifer & Vishny, 1989).  Second, firms 

with an ambidextrous orientation have better performance (Han & Celly, 2008; He & Wong, 
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2004) and as such, there is less motivation to engage in aggressive accounting (Chi, 2009; 

Stockmans, Nadine, & Wim, 2010).  Third, by balancing exploration with exploitation, 

ambidexterity reduces the business risk associated with pursuing either an exploration or 

exploitation biased strategy, and lower business risk is linked to higher financial reporting 

quality (Bentley-Goode, Newton, & Thompson, 2017; March, 1991; Miles, Snow, Meyer, & 

Coleman, 1978; Raisch et al., 2009; Wittayapoom, 2014).  

The paper contributes to the literature in several significant ways.  First, the paper 

contributes to the textual analysis literature and supports that information obtained from a firm’s 

communication with the public (i.e., earning calls and 10Ks) can be used to capture various 

characteristics of a firm (Bonsall et al., 2021; Li et al., 2020; McKenny, Aguinis, Short, & 

Anglin, 2018; Zheng, Parboteeah, & Lumpkin 2019) and to measure the accounting and financial 

outcomes (Davis, Ge, Matsumoto, & Zhang, 2015; Henry, 2008; Tetlock, Saar-Tsechansky, & 

Macskassy, 2008).  Most importantly, the paper is among the first study in finance and 

accounting literature to apply neural network language models to measure organizational 

strategy using a word embedding model and semi-supervised machine learning (Bonsall et al., 

2021; Li et al., 2020; Mikolov, Sutskever, Chen, Corrado, & Dean, 2013).  The study also 

supports and extends McKenny et al., (2018), Moss, Payne, and Moore (2014), and Uotila, 

Maula, Keil, and Zahra (2009) in the use of text analysis to measure organizational 

ambidexterity.  

Second, the paper extends existing research on organizational ambidexterity (Lin, Yang, 

& Demirkan, 2007) by showing it has statistical and economic significance on accounting 

outcomes.  Although other dimensions of strategy have been studied in accounting literature data 

(Bentley et al., 2013; Higgins, Omer, & Phillips, 2015; Hsieh et al., 2019; Ittner & Larcker, 
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1997), to the best of the author’s knowledge, no study has investigated the relationship between 

ambidexterity and accounting information. 

Third, the findings add to the growing body of literature on how firm characteristics 

affect financial reporting quality (Bauwhede, Meyere, & Cauwenberge, 2015; Beuselinck & 

Manigart, 2007; Y. Cao, Myers, & Omer, 2012; Chen et al., 2011; Gul, Kim, & Qui, 2010; 

Zhang, 2012; Kim & Venkatachalam, 2011; O’Sullivan, 2000).  More specifically, this study 

complements contemporaneous research by Bentley et al. (2013) and Hsieh et al. (2019).  The 

authors conducted a similar analysis to this paper, examining financial reporting quality, audit 

quality, and accounting conservatism between defenders (firms with an exploitation orientation; 

Sollosy, Guidice, & Parboteeah, 2019) and prospectors (firms with an exploratory orientation; 

Sollosy et al., 2019).  However, the present study differs from these two prior studies in two 

crucial ways: first, the two prior studies were based on Miles et al.’s (1978) organizational 

strategy typology while the present study used March’s (1991) typology and introduced it to the 

accounting literature.  

The key difference between the two typologies lies in how firm strategy is measured.  

Bentley et al. (2013) pointed out that their study adopted the Miles et al (1978) typology because 

the way the typology is presented allows for the measurement of business strategy using archival 

data while other strategy typologies (such as March, 1991) require personal interviews and 

surveys.  This study adopted March’s (1991) typology because it is presented “in a manner 

consistent with content analysis” (McKenny et al., 2018, p. 2915).  Thus, this strategy allows for 

firm strategy to be operationalized using text analysis.  Second, both Bentley et al. (2013) and 

Hsieh et al. (2019) focused on firms that are on the extremes of the continuum (defenders and 

prospectors) and leave out firms that are in the middle of the continuum, called the analyzers, 
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who engage in both exploitation and exploration.  This paper fills this gap, finding that 

ambidexterity is positively correlated with financial reporting quality.  

Further, this paper’s findings have implications for practice.  First, the study found a 

positive relationship between ambidexterity and financial reporting quality; thus, managers and 

consultants should explore the applicability of this strategy to their firms and clients based on 

their industry and environment.  Second, since ambidexterity is crucial to a firm’s long-term 

success (Raisch et al., 2009; Stubner et al., 2012) and managers must decide which strategy to 

adopt (March, 1991; Stambaugh, Yu, & Dubinsky, 2011), the study provides important 

information to firm decision-makers on the impact of this strategic trade-off on accounting 

information.  By presenting the impact that organizational ambidexterity has on financial 

reporting, the paper helps decision-makers better understand the contextual factors affecting their 

firms’ accounting information that need to be addressed as they decide on their firms’ level of 

exploration, exploitation, and ambidexterity.  Additionally, the findings support Bentley et al. 

(2013) in demonstrating that business strategy is an item auditors must consider in assessing their 

clients' business risk. 

The rest of the paper is organized as follows. The next section discusses the prior 

literature, followed by the hypotheses. Then, the research design is presented, followed by 

empirical results, additional analyses, and conclusion.  

 

 

 

Literature Review 
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Ambidexterity 

Traced to March (1991), organizational ambidexterity is an organizational strategic 

concept where a firm seeks to exploit (refine, improve, and exploit existing competencies and 

competitive advantages) and explore (research and develop new products, customers, and new 

investment opportunities) simultaneously.  Levinthal and March, (1993) contended that a firm’s 

long-term success depends on its ability to engage in exploitation to ensure present success while 

also being dynamic enough to engage in exploration to ensure future viability. 

Some scholars have argued that exploration and exploitation require fundamentally 

different management structures, organizational structures, firm cultures, and operating contexts; 

thus, exploitation, exploration, and ambidexterity are strategic trade-off decisions firms must 

make (Floyd & Lane, 2000; Levinthal & March, 1993).  Some have further argued that 

attempting to balance exploitation and exploration is futile (Denison, Hooijberg, & Quinn, 1995; 

McGill, Slocum, & Lei, 1992) and that it only succeeds in bigger firms and specific 

environments (Z. Lin et al., 2007). 

Contrary to this, Q. Cao et al. (2009) found that balancing both exploration and 

exploitation is both possible and desirable.  Achieving a successful balance of the two activities 

is challenging as they compete for the same resources (Simsek, Heavey, Veiga, & Souder, 2009).  

Kauppila (2010) found that a firm can build and manage ambidexterity through structurally 

separate inter-organizational partnerships.  In the same line, O’Reilly and Tushman (2008) found 

that firms can build separate but internally aligned units for exploration and exploitation.  Brown 

and Eisenhardt (1997) suggested that firms achieve ambidexterity through period cycling 

between exploration and exploitation, a notion supported by the findings of Siggelkow and 

Levinthal (2003).  
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Stubner et al. (2012) examined organizational ambidexterity among family firms.  Using 

a survey of 104 top-level managers from family firms in Germany, the authors found 

organizational ambidexterity increases as family influence increases and firm economic 

performance subsequently increases as well (Stubner et al., 2012).  Their findings have been 

supported by similar studies on family firms and organizational ambidexterity (Allison, 

McKenny, & Short, 2014; Lubatkin et al., 2006). 

 Uotila et al. (2009) examined the relationship between performance and ambidexterity 

among 297 Standard & Poor’s 500 manufacturing firms.  The authors used content analysis to 

measure ambidexterity and found an inverted U-shaped relationship between ambidexterity and 

firm performance (Uotila et al., 2009).  Uotila et al. (2009) also found that this relationship is 

moderated by the research and development intensity of the industry in which the firm operates. 

Financial Reporting Quality 

Financial reporting quality is based on the relevance, usefulness, and faithfulness of 

information presented in the financial statement to investors and creditors (Beest, Braam, & 

Boelens, 2009).  Financial statements that closely reflect the true performance of a firm are 

deemed to be of high quality, while those that do not are regarded as poor quality.  Some of the 

measures scholars have used in assessing financial reporting quality are earnings quality 

(Krishnan & Parsons, 2008), earnings predictability (Campbell, Downes, & Schwartz, 2015), 

earnings management (Choi, Mao, & Upadhyay, 2014), and disclosure quality (Wong, 2000). 

Financial reporting quality is the degree to which reported information mirrors the 

performance, operational, and economic reality of a firm (Francis, LaFond, Olsson, & Schipper, 

2004).  Extant research has shown an association between CEO and chief financial officer (CFO) 

characteristics and a firm’s financial reporting quality (Amernic & Craig, 2010; Barua, 
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Davidson, Rama, & Thiruvadi, 2010; Buchholz, Lopatta, & Maas, 2019; Krishnan & Parsons, 

2008).  Huang, Rose-Green, and Lee (2012) examined whether CEO age has a significant effect 

on financial reporting quality; the authors proxied financial reporting quality using the meeting 

or beating of analyst earnings forecasts and financial restatements.  Huang et al. (2012) found 

that CEO age is negatively associated with both meeting and beating of analyst forecasts and 

financial restatements, which suggests firms with older CEOs have higher financial reporting 

quality. 

 Barua et al. (2010) examined the association between CFO gender and the quality of 

accruals, which is a proxy for financial reporting quality.  Barua et al. (2010) found that firms 

that have female CFOs report lower levels of both absolute abnormal accruals and accrual 

estimation errors.  These findings were supported by Peni and Vähämaa (2010), who examined 

the association between earnings management and CFO gender.  Peni and Vähämaa (2010) 

found that female CFOs are associated with income-decreasing discretionary accruals, which 

supports gender-based differences in financial reporting quality.  

Some scholars have extended this body of work by focusing on CEO and CFO 

personality traits and the impact they have on financial reporting quality (Amernic & Craig, 

2010; Duchon & Drake, 2009; Olsen, Dworkis, & Young, 2014).  Ham, Lang, Seybert, and 

Wang (2017) examined the connection between CFO narcissism and earnings management; the 

authors used the size of signatures in notarized statements to proxy narcissism and found that it is 

associated with poor financial reporting quality, characterized by weaker internal controls, 

restatements, and aggressive financial accounting.  Schrand and Zechman (2012) examined the 

relationship between executive overconfidence and financial misreporting; they found that 

overconfident managers are more likely to have an optimistic bias and are more likely to commit 
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intentional misstatements, which is in line with the findings of other scholars on the subject 

(Ahmed & Duellman, 2013; Ge, Matsumoto, & Zhang, 2011). 

Besides top management characteristics, some studies have shown firm characteristics 

have an impact on financial reporting quality.  Cascino, Pugliese, Mussolino, and Sansone 

(2010) examined the impact family ownership has on financial reporting quality.  The authors 

analyzed 778 firm-year observations on the Italian stock exchange over eight years and found 

that family firms have higher financial reporting quality compared to nonfamily firms, primarily 

because they are transparent and less prone to managerial optimism (Cascino et al., 2010).  

Another study analyzing the impact of firm characteristics on financial reporting quality was 

conducted by Kim and Venkatachalam (2011); the authors examined the financial reporting 

quality of sin stocks (firms that engage in gaming, tobacco, alcohol, and adult entertainment) and 

non-sin stocks.  Their findings showed that sin stocks have higher financial reporting quality 

compared to non-sin stocks because sin stocks use better financial reporting quality to attract a 

wider investor base and analyst following and attempt to reduce the cost of capital (Kim & 

Venkatachalam, 2011). 

Hypothesis Development 

I posit that ambidexterity is positively associated with higher financial reporting because 

of reduced agency costs.  The agency theory involves managers making decisions that benefit 

themselves at the expense of the stockholders (Jensen & Meckling, 1976) and has been 

extensively studied in accounting, finance, management, marketing, and public administration 

literatures (Almeida, Campello, & Weisbach, 2004; Ascioglu, Hedge, & McDermott 2008; Baker 

et al., 2003; Bhandari & Bhuyan, 2020; Bhandari & Kohlbeck, 2018; Biddle, Hilary, & Verdi, 

2009; Subedi, 2020).  Managerial job security and, in some cases, compensation have been 
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linked to firm performance (Baker et al., 2003; Bergstresser & Philippon, 2006).  In firms with 

poor performance, managers have an incentive to manipulate earnings for their benefit.  Previous 

literature has found a positive correlation between ambidexterity and firm performance (Z.-L. He 

& Wong, 2004; Hill & Birkinshaw, 2014; O’Reilly & Tushman, 2013; Uotila et al., 2009).  

Thus, there is less incentive for management to engage in accounting manipulation (Stockmans 

et al., 2010).  Further, reduced agency costs associated with ambidexterity result in higher 

financial reporting quality (Alnajjar, 2000; Chi, 2009; Jiao, 2011; Q. Li, Luo, Wang, & Wu, 

2013; Roberts, 1992). 

Further, ambidextrous firms will attempt to accurately report their economic conditions 

as a signal of strong performance to creditors and investors (Wittenberg-Moerman, 2008).  

Managers of firms with solid performance minimize information asymmetry as a strategy 

(Biddle et al., 2009; Fosu, Danso, Ahmad, & Coffie, 2016; Healy & Palepu, 2001; Wittenberg-

Moerman, 2008), which in turn leads to high-quality financial information (Bebchuk & Stole, 

1993; Kirmani & Rao, 2000).  Thus, I posit that since ambidextrous firms are more positively 

associated with better performance than non-ambidextrous firms (Z.-L. He & Wong, 2004; Hill 

& Birkinshaw, 2014; O’Reilly & Tushman, 2013; Uotila et al., 2009), they will have lower 

information asymmetry and higher financial reporting quality. 

Ambidextrous firms also have a lower business risk than non-ambidextrous firms (March, 

1991; Miles et al., 1978; Sollosy et al., 2019).  Ambidextrous firms lay in the middle of a 

continuum with exploitation on one end and exploration on the other.  They leverage the 

advantages of both extremes while hedging off the risks associated with strategies that are biased 

toward either exploitation or exploration (March, 1991).  Miles et al. (1978) stated that a true 

analyzer’s aim is to “minimize risk while maximizing the opportunity for profit – that is, an 
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experienced analyzer combines the strengths of both prospectors and the defenders into a single 

system” (p. 554).  

On the exploration end, ambidextrous firms tame activities of radical innovations with 

incremental improvements on what they have already achieved (Raisch et al., 2009).  Simons 

(1999) provided an example of the risk of the exploration orientation using what happened at 

Bankers Trust Company.  The firm focused on creating and pushing new products aggressively; 

this proved unsustainable, and the firm ended up paying over $250 million in fines for 

misrepresenting the risk associated with their products (Simons, 1999).  The CEO and other top 

executives were fired from the firm (Simons, 1999).  Miles et al. (1978, p. 555) stated that 

“analyzers move towards new markets but only after their viability has been demonstrated.”  

This approach reduces the uncertainty and risk associated with radical innovations 

(Wittayapoom, 2014).  

On the exploitation end, ambidextrous firms reduce the risk associated with this 

orientation by pursuing refinement while simultaneously adopting proven new improvements 

(March, 1991; Miles et al., 1978).  An example of the risk associated with pursuing exploitation 

is discontinuous technology that may make a firm’s products obsolete.  Gershon (2013), in a case 

study, documented how exploitation orientation led to the downfall of Kodak and Blockbuster 

Inc.  Lucas and Goh (2009), based on Christensen’s theory of disruptive technologies, found that 

rigid culture, systems, and failure to adapt to change lead to corporate decline.  Bergek, 

Berggren, Magnusson, and Hobday (2013) found that achieving ambidexterity is the path market 

incumbents can use when facing new entrants with disruptive and competence-destroying 

innovation.  Overall, ambidexterity seeks to reduce business risk, and reduced business risk is 
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associated with better financial reporting quality (Bentley-Goode et al., 2017; Calderon, Wang, 

& Klenotic, 2012; Eilifsen, Knechel, & Wallage, 2001; Wilks & Zimbelman, 2004).  

Taken together, the preceding arguments show that ambidexterity has a positive 

relationship with financial reporting quality.  Therefore, this study posits ambidextrous firms will 

have higher financial reporting quality compared to non-ambidextrous firms.  Stated formally: 

H1: Ambidexterity is positively associated with financial reporting quality.  

Data and Empirical Design 

Research Design 

Ambidexterity measure: Independent variable of interest.  Organizational 

ambidexterity is an organizational strategy that involves firms pursuing both exploration and 

exploitation (O’Reilly & Tushman, 2013; Raisch et al., 2009).  McKenny et al. (2018) found that 

the ambidexterity concept was presented by March (1991) in a form that can be measured using 

content analysis, with words such as flexibility, experimentation, and risk-taking reflecting 

exploration and terms such as refinement, efficiency, and implementation capturing exploitation.  

Thus, words can be used to capture a firm’s strategy of either exploration, exploitation, or 

ambidexterity.  

In line with this, I utilized a semi-supervised machine learning approach to measure 

ambidexterity using text analysis following Bonsall et al. (2021), Li et al. (2020), and Li et al., 

(2020).  Text analysis is a content analysis approach where word lists associated with a concept 

are used to identify the prevalence of the concept in an organization through the organization’s 

information and publications (Allison et al., 2014; Duriau, Reger, & Pfarrar, 2007).  Text 

analysis has been used in prior ambidexterity research (Allison et al., 2014; McKenny et al., 
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2018; Moss et al., 2014; Uotila et al., 2009).  Further, text analysis has been used in accounting 

and finance studies (Davis et al., 2015; Henry, 2008; Tetlock et al., 2008).  Thus, text analysis 

was suited to measuring ambidexterity in this study. 

Previous studies on ambidexterity have used a bag-of-words approach (Allison et al., 

2014; McKenny et al., 2018; Moss et al., 2014; Uotila et al., 2009), where a list of words is used 

to assess the degree to which a firm is explorative or exploitative.  Bonsall et al. (2021) argued 

that this approach is subjective and relies on the researcher’s expertise to identify the words that 

accurately capture the concept they are studying.  Bonsall et al. (2021) and Li et al. (2020) 

studied corporate culture and addressed the deficiency associated with the bag-of-words 

approach by using machine learning to identify keywords that capture corporate culture based on 

the meaning of the words and phrases while factoring in the context, which is ignored by the 

conventional bag-of-words approach.  

I followed Li et al. (2020) and Bonsall et al. (2021) in measuring ambidexterity using the 

word embedding model of machine learning.  I started by utilizing value words related to 

exploration and exploitation as presented by Uotila et al. (2009).  Uotila et al. (2009) identified 

root words associated with exploration and exploration that have been used in research on 

ambidexterity (Allison et al., 2014; McKenny et al., 2018; Moss et al., 2014).  Utilizing the 

words used in defining exploration and exploitation by March (1991), Uotila et al. (2009) content 

analyzed 258,513 news documents from the Reuters News archive.  The authors used a specially 

written program to analyze the number of exploration- and exploitation-related words in the 

documents (Uotila et al., 2009).  They then computed the variable for exploration by dividing 

exploration-related words in a document by the sum of exploration- and exploitation-related 

words (Uotila et al., 2009). Their findings indicated that the word lists measured ambidexterity 
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and the results were robust to additional analyses (Uotila et al., 2009).  The value words for 

exploration adopted for this study from Uotila et al. (2009) are “explor,” “search,” “variation,” 

“risk,” “experiment,” “play,” “flexib,” “discover,” and “innovate.”  The value words for 

exploitation are “exploit,” “refine,” “choice,” “production,” “efficen,” “select,” “implement,” 

and “excut.”  

I followed Li et al. (2020) and Bonsall et al. (2021) in using word2vec (Mikolov et al., 

2013), a neural network model that learns the meaning of words through a neural network and is 

able to process textual documents, understand context, and predict neighboring words under the 

assumption that words that are spoken or written with the same neighboring words have a similar 

meaning.  I used this capability to train the model to understand the meaning of words and 

phrases in the Q&A section of earnings call transcripts while taking into consideration the 

context in which the words and phrases were spoken.  I then used this model to construct an 

ambidexterity dictionary, which is available in Appendix A, with words and phrases that have 

similar meanings.  

The ambidexterity dictionary contains two lists containing words closely related to the 

value words of exploitation and exploration.  For instance, words and phrases related to 

exploitation include “standardize,” “operationalize,” “scale,” “operational_excellence,” and 

“cost_efficiently,” while words and phrases related to exploration include “research,” “cutting-

edge,” “technology_development,” and “constantly_innovate.”  

In line with Li et al. (2020) and Bonsall et al. (2021), I inspected all the words in the 

dictionary and excluded words that did not align with organizational strategy.  Excluded words 

were mostly names of entities, words missed by the Natural Language Processing package, or 
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general words without specific meaning.  For instance, some of the words excluded are, 

“enablement,” “architect,” “bring_in,” “consumer_engagement,” and “modality.” 

I used the weighted-frequency count of the dictionary words to calculate the 

ambidexterity score as the number of words associated with exploration and exploitation divided 

by the total number of words in the document.  I then followed Gibson and Birkinshaw (2004) 

and He and Wong (2004) in operationalizing ambidexterity as the interaction between 

exploration and exploitation.  Similar to Uotila et al. (2009), Ferreira, Raisch, and Klarner 

(2014), and Luger (2014), I measured ambidexterity as the average of the interaction between 

exploration and exploitation.  For a firm’s exploration score, I divided the number of exploration 

words by the sum of exploration and exploitation words.  Similarly, I calculated a firm’s 

exploitation score by dividing the number of exploitation words by the sum of exploration and 

exploitation words.  I then obtained the firm’s ambidexterity measure by multiplying the 

exploration score with the exploitation score.  The measure takes a value of 0 for firms with a 

one-sided focus on either exploration or exploitation and a maximum of .25 for firms that 

balance exploration and exploitation. 

Financial reporting quality measures: Dependent variable of interest.  I used two 

measures of financial reporting quality.  First, I measured financial reporting quality using the 

absolute values of the performance adjusted discretionary accruals developed by Kothari et al. 

(2005), which is based on the Jones (1991) discretionary accrual model and has been used in 

studies on financial reporting quality (Ghosh & Olsen, 2009; Hope et al., 2013).  Kothari et al. 

(2005) recommended using performance-adjusted discretionary accruals in measuring financial 

reporting quality as it reduces misspecification associated with other methods.  The model 

estimates a firm’s expected accruals while controlling for a firm’s economic conditions.  The 
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model regresses total accruals (measured as change in non-cash current assets minus the change 

in current non-interest-bearing liabilities, minus depreciation and amortization expense for firm i 

in year t, scaled by lagged total assets) on change in revenues, return on assets, and property, 

plant, and equipment.  The residuals from the regression model are used to proxy discretionary 

accruals.  The absolute values of discretionary accruals are an inverse proxy of financial 

reporting quality.  The higher the discretionary accrual value, the lower the financial reporting 

quality of a firm. 

  Second, to ensure the results of this study were not driven by one proxy, I also measured 

financial reporting quality using the abnormal accruals method developed by Dechow and 

Dichev (2002) as modified by McNichols (2002), which has also been used in prior accounting 

literature (Biddle et al., 2009).  The model focuses on the relationship between accruals and cash 

flows.  It is based on the premise that if there are lower estimation errors in the accrual process, 

accruals will be more predictive of future cash flows.  Expected accruals are modeled using a 

regression of working capital accruals on lagged, current, and future cash flows plus the change 

in revenue and property, plant, and equipment.  Deviation from expected accruals represents 

estimation error in accruals, thus low financial reporting quality.  Appendix B provides the 

definitions of all the variables. 

Empirical Models 

Financial reporting quality.  I hypothesized that organizational ambidexterity (AMBI) 

has a positive impact on financial reporting quality.  To test H1, I estimated the following model: 

     FRQi,t = β0 + β1 AMBIi,t + β2 SIZEi,t + β3 LEVi,t + β4 ROAi,t + β5 LOSSi,t + β6 FOROPSi,t + β7  

     MBi,t + β8 FIRMAGEi,t + β9 SALEGRi,t + β10 STDSALEi,t + β11 STDRETi,t + β12 BIG4i,t + β13  

                          FIN_EXPi,t  + β14 IND_AUDITi,t + Industry FE + Year FE + ɛi,t            (1) 
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where FRQ is either ABS_DA, which is the absolute value of adjusted discretionary accruals per 

Kothari et al. (2005), or ABS_DA_DD, which is the abnormal accruals method developed by 

Dechow and Dichev (2002) and modified by McNichols (2002).  I controlled for firm size 

(SIZE), leverage (LEV), return on assets (ROA), loss (LOSS), foreign operations (FOROP), and 

market to book ratio (MB) as these variables have been found to increase firm financial reporting 

complexity and are associated with discretionary accruals (Dechow & Dichev, 2002; Garrett, 

Hoitash, & Prawitt, 2014).  Dechow and Dichev (2002) found that larger firms are more stable 

and have predictable operations and performance, which leads to fewer estimation errors 

compared to smaller firms; thus, I expected a positive coefficient for SIZE, ROA, and MB.  I 

expected a negative coefficient for LEV, LOSS, and FOROP in line with the theoretical 

postulations and findings of Bentley et al. (2013).  

I also controlled for firm age (FIRMAGE) as Doyle, Ge, and McVay (2007) found that 

poor financial reporting quality and material internal control weaknesses are more likely for 

younger firms compared to older firms.  Thus, I expected a positive coefficient for FIRMAGE.  

Following G. He (2015), I controlled for firm sales growth (SALEGER), sales volatility 

(STDSALE), and stock return volatility (STDRET) to control for earnings volatility as Dechow 

and Dichev (2002) found an inverse relationship between earnings volatility and financial 

reporting quality.  Therefore, I expected a negative coefficient for SALEGER, STDSALE, and 

STDRET.  

Further, I controlled for audit firm size (BIG4) as larger audit firms have larger 

investments in technology, training, and specialization, which results in more efficient and 

effective audits and higher financial reporting quality among their clients (Chaney, Jeter, & 

Shivakumar, 2004; Francis & Yu, 2009).  Therefore, I expected a positive coefficient for BIG4.  
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Lastly, I controlled for the number of audit committee members with financial expertise 

(FIN_EXP) and the proportion of independent directors in the audit committee (IND_AUDIT) as 

Be´dard, Chtourou, and Courteau (2004) found a positive relationship between audit committee 

independence and financial expertise with financial reporting quality.  Thus, I expected a 

positive coefficient for FIN_EXP and IND_AUDIT.  All variables are defined in Appendix B. 

Sample selection.  Data for this study were obtained from Seeking Alpha for the period 

2007 through 2020.  Similar to other studies that have used this data (Bonsall et al., 2021), I 

utilized data from 2007 as prior years had very few observations.  Data for both the performance-

adjusted discretionary accruals model were obtained from Compustat and CRSP.  I dropped all 

observations with insufficient data to compute the variables in Equation 1.  After applying these 

restrictions, the final sample had 22,831 observations. 

Table 1 presents the frequency distribution by year.  Table 2 presents the frequency 

distribution by industry using the Fama–French 48 industry classifications.  Business services, 

pharmaceutical Ppoducts, electronic equipment, retail, and petroleum and natural gas had the 

highest frequencies in the sample.  On the other hand, printing and publishing, measuring and 

control equipment, precious metals, apparel, computers, and entertainment had the highest 

ambidexterity means.  

Table 3 reports the summary for the full sample that had 22,831 firm-year observations.  

The distributional parameter of the independent variable of interest, AMBI, was a mean of 23%, 

which means approximately 23% of firms in the sample were ambidextrous.  This is relatively 

similar to Luger, Raisch, and Schimmer (2018) who found 16.4% of the firms in their sample 

were ambidextrous.  The mean log of total assets was 7.172, suggesting firms in the sample are 

mostly large.  A total of 29% of the firms in the sample reported a loss.  The mean of BIG4 was 
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81%, meaning most of the firms in the sample are audited by Big Four accounting firms.  A total 

of 85% of board members are independent and 9% of the firms report internal control 

weaknesses. 
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Table 1 

Frequency Distribution by Year 

 

Year Frequency AMBI (M) 

2007 973 0.222 

2008 1,957 0.228 

2009 1,674 0.225 

2010 1,197 0.227 

2011 939 0.231 

2012 1,364 0.231 

2013 2,107 0.231 

2014 2,189 0.230 

2015 2,159 0.231 

2016 2,116 0.232 

2017 2,123 0.231 

2018 2,104 0.231 

2019 1,929 0.232 

Total 22,831 0.2297971 

Note. Table 1 presents number of firms including mean value of AMBI by fiscal year. 
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Table 2 

Frequency Distribution by Industry 
 

Industry Name Frequency Trust (M) 

1 Agriculture 51 0.233 

2 Food Products 382 0.233 

3 Candy & Soda 61 0.233 

4 Beer & Liquor 92 0.234 

5 Tobacco Products 0 . 

6 Recreation 139 0.230 

7 Entertainment 275 0.235 

8 Printing and Publishing 131 0.236 

9 Consumer Goods 326 0.231 

10 Apparel 326 0.235 

11 Healthcare 371 0.224 

12 Medical Equipment 886 0.234 

13 Pharmaceutical Products 1,708 0.234 

15 Rubber and Plastic Products 603 0.225 

14 Chemicals 115 0.230 

16 Textiles 14 0.214 

17 Construction Materials 474 0.220 

18 Construction 333 0.226 

19 Steel Works 281 0.218 

20 Fabricated Products 32 0.213 

21 Machinery 861 0.225 

22 Electrical Equipment 339 0.230 

23 Automobiles and Trucks 374 0.223 

24 Aircraft 164 0.221 

25 Shipbuilding, Railroad Equipment 56 0.209 

26 Defense 0 . 

27 Precious Metals 67 0.235 

28 Non-Metallic and Industrial Metal Mining 108 0.217 

29 Coal 77 0.212 

30 Petroleum and Natural Gas 1,095 0.228 

31 Utilities 625 0.216 

32 Communication 542 0.233 

33 Personal Services 266 0.229 

34 Business Services 3,091 0.233 

35 Computers 728 0.235 

36 Electronic Equipment 1,594 0.233 
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   (continued) 

(continued)    

 Industry Name Frequency Trust (M) 

37 Measuring and Control Equipment 507 0.235 

38 Business Supplies 212 0.223 

39 Shipping Containers 112 0.222 

40 Transportation 521 0.219 

41 Wholesale 768 0.223 

42 Retail 1,277 0.235 

43 Restaurants, Hotels, Motels 417 0.235 

44 Banking 277 0.232 

45 Insurance 568 0.231 

46 Real Estate 79 0.228 

47 Trading 940 0.234 

48 Other 566 0.227 
 

Total 22,831 0.230 

Note. Table 2 presents number of firms and mean value of AMBI by Fama–French 48 industry 

classification. 
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Table 3 

Descriptive Statistics 

 

Variable N M SD Q1 Median Q3 

AMBI 22,831 0.230 0.028 0.223 0.241 0.248 

AMBI_DUM 22,831 0.497 0.500 0.000 0.000 1.000 

AMBI_TFIDF 22,831 0.228 0.031 0.222 0.240 0.248 

DA 22,831 -0.001 0.061 -0.028 -0.002 0.023 

ABS_DA 22,831 0.041 0.050 0.011 0.025 0.052 

DA_DD 22,831 0.001 0.071 -0.031 -0.001 0.029 

ABS_DA_DD 22,831 0.048 0.058 0.013 0.030 0.061 

DA_JONES 22,831 -0.003 0.704 -0.108 -0.007 0.097 

TACC 22,831 -0.038 0.082 -0.071 -0.037 -0.007 

DQ 11,334 0.780 0.065 0.751 0.781 0.819 

LNAT 22,831 7.172 1.982 5.794 7.179 8.491 

LEV 22,831 0.518 0.220 0.355 0.527 0.680 

ROA 22,831 0.060 0.124 0.042 0.080 0.115 

LOSS 22,831 0.294 0.456 0.000 0.000 1.000 

FOROPS 22,831 0.991 0.092 1.000 1.000 1.000 

MB 22,831 4.012 5.737 1.391 2.328 4.140 

FRIMAGE 22,831 20.936 18.798 7.085 16.167 27.504 

SALEGR 22,831 0.123 0.397 -0.026 0.062 0.177 

STDSALE 22,831 0.151 0.161 0.051 0.100 0.188 

STDRET 22,831 12.317 6.002 7.995 11.065 15.217 

BIG4 22,831 0.811 0.392 1.000 1.000 1.000 

BOD_INDEP 21,830 0.854 0.353 1.000 1.000 1.000 

AC_SIZE 21,830 1.172 0.384 0.693 1.099 1.386 

FINEXPERT 21,830 0.890 0.213 1.000 1.000 1.000 

NSEGS 19,904 3.960 4.245 1.000 2.000 6.000 

MERGER 19,904 0.181 0.385 0.000 0.000 0.000 

ICW 19,904 0.096 0.294 0.000 0.000 0.000 

Note. Table 3 presents sample descriptive statistics. The sample size for additional variables used 

in this study (e.g., DQ, ICW) may vary from the main analysis due to the additional missing data. 

All variables are winsorized at 1% and 99% (Golden, 2021; Hossain et al., 2021; Subedi & 

Farazmand, 2020). 
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Results 

Table 4 presents the Pearson correlation coefficients among the variables.  The 

correlation between ambidexterity (AMBI) and measures of financial reporting quality (DA, 

ABS_DA, DA_DD, ABS_DA_DD) was negative and significant at the 1% level.  Both ABS_DA 

and ABS_DA_DD are inverse proxies of financial reporting quality.  Low levels of discretionary 

accruals and low levels of abnormal accruals represent a low chance of misstatements and 

therefore, higher financial reporting quality.  Thus, the results support the postulation that 

ambidexterity is positively related with high financial reporting quality.  

I further analyzed this relationship utilizing multivariate regression.  Results from the 

estimation of Equation 1 are reported in Table 5 with Column 1 using ABS_DA and Column 2 

using ABS_DA_DD.  The results in both columns indicate that companies with high levels of 

ambidexterity are less likely to engage in accounting manipulation and thus have higher financial 

reporting quality.  The AMBI coefficient was -0.0265 and significant at the 5% level for ABS_DA 

and -0.0374 at the 1% level for ABS_DA_DD.  Since ABS_DA and ABS_DA_DD are inverse 

proxies of financial reporting quality, the results show Hypothesis 1 is supported and 

ambidexterity is positively associated with financial reporting quality. 

Turning to control variables, as theorized by this paper, I found LNAT and ROA to be 

negative and significant, which means bigger firms with predictable operations and performance 

have better financial reporting quality (Dechow & Dichev, 2002).  Similarly, LEV and FOROPS 

were positive and significant, meaning more complex firms are more likely to engage in 

accounting manipulation (Bentley et al. 2013).  As predicted, FIRMAGE was also negative and 

significant, meaning younger firms are associated with poor financial reporting quality compared 

to older firms (Doyle et al., 2007).  Consistent with this paper’s postulations, SALEGR, 
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STDSALE, and STDRET were all positive and significant, meaning there is an inverse 

relationship between earnings volatility and financial reporting quality (Dechow & Dichev, 

2002).  However, I found the coefficient sign of MB to be different than theorized, while that of 

LOSS was insignificant.  
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Table 4 

Correlation Matrix 

Variable 1 2 3 4 5 6 7 8 9 10 11 

1 AMBI 1           
2 AMBI_TFIDF 0.932* 1          
3 DA -0.025* -0.025* 1         
4 ABS_DA -0.024* -0.030* 0.091* 1        
5 DA_DD -0.029* -0.029* 0.715* 0.088* 1       
6 ABS_DA_DD -0.025* -0.031* 0.098* 0.716* 0.116* 1      
7 LNAT 0.069* 0.086* -0.082* -0.244* -0.074* -0.227* 1     
8 LEV -0.012 0.009 -0.050* -0.029* -0.050* -0.025* 0.417* 1    
9 ROA -0.035* -0.006 -0.028* -0.186* -0.034* -0.178* 0.416* 0.151* 1   
10 LOSS 0.003 -0.009 -0.000 0.156* -0.011 0.135* -0.382* -0.035* -0.484* 1  
11 BIG4 0.048* 0.058* -0.069* -0.155* -0.071* -0.143* 0.466* 0.184* 0.185* -0.163* 1 

Note. Table 4 presents the Pearson correlation statistics of the independent variable of interest (AMBI) and other selected variables.  

*p < .01. 
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Table 1 

The Effect of Ambidexterity on Financial Reporting Quality 

  (1) (2) 

Variable ABS_DA ABS_DA_DD 

INTERCEPT 0.0505*** (9.90) 0.0521*** (7.52) 

AMBI -0.0265** (-2.08) -0.0374*** (-2.60) 

LNAT -0.0028*** (-8.45) -0.0028*** (-7.57) 

LEV 0.0124*** (5.07) 0.0084*** (3.02) 

ROA -0.0292*** (-5.95) -0.0340*** (-6.20) 

LOSS 0.0011 (1.13) -0.0003 (-0.27) 

FOROPS 0.0078** (2.47) 0.0102** (2.10) 

MB 0.0003*** (3.21) 0.0005*** (4.94) 

FRIMAGE -0.0000** (-1.97) -0.0000 (-1.43) 

SALEGR 0.0184*** (12.61) 0.0169*** (9.98) 

STDSALE 0.0472*** (14.09) 0.0541*** (14.66) 

STDRET 0.0006*** (6.18) 0.0008*** (6.87) 

BIG4 -0.0066*** (-4.78) -0.0061*** (-4.13) 

Industry FE Yes Yes 

Year FE Yes Yes 

Adjusted R2 16.07 15.11 

N 22,831 22,831 

Note. Table 5 presents ordinary least squares regression results testing H1 using Equation 1, 

where the dependent variable is ABS_DA for Columns 2 and 3 and ABS_DA_DD for Columns 4 

and 5. The variable of interest is ABMI. All variables are defined in Appendix A. The reported 

significance is based on robust standard errors and clustered at the firm level. The t-statistics are 

presented in parentheses.  

**p < .05, two-tailed; ***p < .01, two-tailed. 

 



ORGANIZATIONAL AMBIDEXTERITY, FINANCIAL REPORTING QUALITY, AND 

INVESTMENT EFFICIENCY 

29 

 

Additional Tests 

I performed various tests to evaluate the robustness of the findings.  First, I ran a model 

controlling for governance factors.  I controlled for board independence (BOD_INDEP), audit 

committee size (AC_SIZE), and audit committee members with financial expertise (FIN_EXP) as 

they have been shown in prior literature to affect financial reporting quality by increasing 

monitoring and reducing accounting manipulation (Be´dard et al., 2004; Biddle et al., 2009; 

Cheng, Dhaliwal, & Zhang, 2013).  Table 6 shows the results of this analysis.  The coefficient of 

ambidexterity (AMBI) was -0.022 and significant at the 10% level in Column 1 and -0.037 and 

significant at the 5% level in Column 2.  The main findings on ambidexterity and financial 

reporting quality remained consistent with the base model.  The governance controls, however, 

were not significant.  

I also analyzed the impact of ambidexterity on financial reporting quality using 

alternative ambidexterity measures.  I developed an indicator variable (AMBI_DUM) that equals 

1 if the ambidexterity is higher than the mean and 0 if the ambidexterity score is less than the 

mean.  

I also created another measure of ambidexterity (AMBI_TFIDF) which uses the weighted 

count of the number of words associated with exploration and exploitation divided by the total 

number of words in a document.  Following K. Li et al. (2020), I weighted the word frequency in 

the document with the inverse frequency of documents with the word in the corpus to account for 

the importance of the word in both the document and corpus.  Panels A and B of Table 12 list 20 

of the most frequent exploration and exploitation words (see Appendix A).  Table 7 presents the 

results of the regression analysis.  The variables of interest (AMBI-DUM and AMBI_TFIDF) 

were negative and significant across all four columns (-0.002, -0.002, -0.023, -0.034, 
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respectively; all significant at the 5% level).  These results are consistent with the findings of the 

base model, indicating ambidexterity is positively correlated with financial reporting quality. 

I also conducted another analysis using alternative measures of financial reporting 

quality.  I utilized DA, which is discretionary accruals as presented by Kothari et al. (2005).  I 

also used DA_DD, which is abnormal accruals presented by Dechow and Dichev (2002) and 

modified by McNichols (2002), and DA_JONES, which is a discretionary accrual model 

suggested by Jones (1991).  I further used TACC following Healy (1985), Jones (1991), and 

Dechow, Sloan, and Sweeney (1995).  Lastly, I utilized the disaggregation quality (DQ) index 

proposed by S. Chen, Miao, and Shevlin (2015), which, unlike the previous four measures, is a 

direct proxy of financial reporting quality where high levels of DQ indicate high levels of 

financial reporting quality.  Table 8 presents the findings of this analysis.  Across all five 

alternative measures presented in Columns 1 to 5, the coefficients of the variable of interest 

AMBI were negative and significant at the 1% level for the first four measures (-0.037, -0.054, -

0.482, and -0.059, respectively) and positive and significant at the 1% level for DQ (0.040).  This 

shows that the results of the base model hold using alternative measures of financial reporting 

quality.  

Next, I also examined whether ambidexterity is associated with the effectiveness of 

internal control over financial reporting.  Internal control weakness increases the probability of 

misstatements, which in turn reduces financial reporting quality (Bhandari, Golden, & Thevenot, 

2020; Naiker & Sharma, 2009).  I created an indicator variable, ICW, that equals 1 if a firm 

reported internal control weakness under SOX 404 and 0 otherwise.  Table 9 presents the results 

of this analysis.  Consistent with the base model, the coefficient of the variable of interest AMBI 
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was -2.518 and significant at the 1% level (Column 1) and -2.518 and significant at the 5% level 

if I controlled for governance factors (Column 2). 

I also followed Bhandari et al. (2020) and Hainmueller (2012) in performing entropy 

balancing of the ambidextrous and non-ambidextrous firms to address functional form 

misplacement concerns and further test the robustness of my findings.  Entropy balancing 

weights observations on a continuous scale and provides an optimum match between treatment 

and control observations (Bhandari et al., 2020; Wilde, 2017).  The results of the analysis after 

entropy balancing are presented in Table 10, Panel C.  Consistent with the main model, the 

coefficient of AMBI remained negative (-0.026) and significant at the 5% level in Column 1 

where the dependent variable is ABS_DA and negative (-0.039) and significant at the 1% level in 

Column 2 where ABS_DA_DD is the dependent variable.  
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Table 2 

Regression Estimation of the Relationship between Ambidexterity and Financial Reporting 

Quality (Equation 1): Governance Controls 

 
(1) (2) 

Variable ABS_DA ABS_DA_DD 

INTERCEPT 0.051*** (9.26) 0.051*** (6.92) 

AMBI -0.022* (-1.74) -0.037** (-2.56) 

LNAT -0.003*** (-8.23) -0.003*** (-7.11) 

LEV 0.012*** (4.71) 0.008*** (2.83) 

ROA -0.030*** (-5.97) -0.035*** (-6.11) 

LOSS 0.001 (1.38) 0.000 (0.01) 

FOROPS 0.008** (2.46) 0.010** (2.06) 

MB 0.000*** (3.38) 0.001*** (5.15) 

FRIMAGE -0.000 (-1.36) -0.000 (-0.84) 

SALEGR 0.018*** (12.11) 0.017*** (9.67) 

STDSALE 0.046*** (13.46) 0.054*** (14.20) 

STDRET 0.001*** (5.77) 0.001*** (6.64) 

BIG4 -0.005*** (-3.80) -0.005*** (-3.30) 

BOD_INDEP -0.001 (-0.51) 0.000 (0.04) 

AC_SIZE -0.001 (-0.98) -0.002 (-1.52) 

FINEXPERT -0.001 (-0.33) 0.001 (0.42) 

Industry FE Yes Yes 

Year FE Yes Yes 

Adjusted R2 15.74 15.06 

N 21830 21830 

Note. Table 6 presents ordinary least squares regression results testing H1 using Equation 1 with 

additional governance control variables (BOARD_INDEP, AC_SIZE, and FINEXPERT), where 

the dependent variable is ABS_DA in Columns 2 and 3 and ABS_DA_DD Columns 4 and 5. 

The variable of interest is AMBI. All variables are defined in Appendix A. The reported 

significance is based on robust standard errors and clustered at the firm level. The t-statistics are 

presented in parentheses.   

*p < .10, two-tailed; **p < .05, two-tailed; ***p < .01, two-tailed. 
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Table 3 

The Effect of Ambidexterity on Financial Reporting Quality: Alternative Measures of 

Ambidexterity 

  (1) (2) (3) (4) 

Variable ABS_DA ABS_DA_DD ABS_DA ABS_DA_DD 

INTERCEPT  0.046*** (10.35)  0.045*** (7.31)  0.050*** (10.00)  0.051*** (7.54) 

AMBI_DUM -0.002** (-2.31) -0.002** (-2.26)                    

AMBI_TFIDF         -0.023** (-2.00) -0.034** (-2.56) 

LNAT -0.003*** (-8.56) -0.003*** (-7.70) -0.003*** (-8.48) -0.003*** (-7.59) 

LEV  0.013*** (5.08)  0.009*** (3.05)  0.013*** (5.11)  0.009*** (3.06) 

ROA -0.029*** (-5.92) -0.034*** (-6.16) -0.029*** (-5.93) -0.034*** (-6.16) 

LOSS  0.001 (1.15) -0.000 (-0.26)  0.001 (1.14) -0.000 (-0.27) 

FOROPS  0.008** (2.46)  0.010** (2.10)  0.008** (2.46)  0.010** (2.10) 

MB  0.000*** (3.19)  0.001*** (4.90)  0.000*** (3.18)  0.001*** (4.90) 

FRIMAGE -0.000** (-1.98) -0.000 (-1.43) -0.000** (-1.97) -0.000 (-1.41) 

SALEGR  0.018*** (12.61)  0.017*** (9.98)  0.018*** (12.61)  0.017*** (9.98) 

STDSALE  0.047*** (14.07)  0.054*** (14.64)  0.047*** (14.09)  0.054*** (14.68) 

STDRET  0.001*** (6.17)  0.001*** (6.85)  0.001*** (6.18)  0.001*** (6.87) 

BIG4 -0.007*** (-4.80) -0.006*** (-4.15) -0.007*** (-4.78) -0.006*** (-4.12) 

Industry FE Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes 

Adjusted R2 16.07 15.1 16.07 15.12 

N 22,831 22,831 22,831 22,831 

Note. Table 7 presents ordinary least squares regression results testing H1 using Equation 1 with 

alternative measures of ambidexterity: AMBI_DUM and AMBI_TFIDF. The dependent variable 

is ABS_DA in Columns 2, 3, 6, and 7 and ABS_DA_DD in Columns 4, 5, 8, and 9. The variables 

of interest are AMBI_DUM and AMBI_TFIDF. All variables are defined in Appendix A. The 

reported significance is based on robust standard errors and clustered at the firm level. The t-

statistics are presented in parentheses.   

**p < .05, two-tailed; ***p < .01, two-tailed.
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Table 4 

The Effect of Ambidexterity on Financial Reporting Quality: Alternative Measures of Financial Reporting Quality 

  (1) (2) (3) (4) (5) 

Variable DA DA_DD DA_JONES TACC DQ 

INTERCEPT 0.015** (2.43)  0.028*** (3.66)  0.175*** (2.65) -0.006 (-0.77)  0.821*** (64.91) 

AMBI -0.037** (-2.27) -0.054*** (-2.88) -0.482*** (-2.92) -0.059*** (-2.61)  0.040* (1.82) 

LNAT -0.002*** (-5.28) -0.001*** (-2.98) -0.002 (-0.66)  0.001 (1.29) -0.002** (-2.00) 

LEV -0.005* (-1.71) -0.002 (-0.70)  0.035 (1.52) -0.020*** (-4.73) -0.079*** (-16.64) 

ROA -0.003 (-0.50) -0.015* (-1.96) -0.030 (-0.80) -0.010 (-1.18)  0.003 (0.40) 

LOSS -0.006*** (-4.66) -0.011*** (-7.17) -0.025** (-2.19) -0.026*** (-13.84) -0.001 (-0.52) 

FOROPS  0.000 (0.04) -0.005 (-1.13)  0.036 (0.75)  0.001 (0.38) -0.015 (-1.54) 

MB -0.000*** (-3.93) -0.001*** (-4.25) -0.002** (-2.56) -0.001*** (-2.80)  0.001*** (3.15) 

FRIMAGE  0.000** (2.02)  0.000 (0.29)  0.000 (0.46) -0.000 (-0.36) -0.000 (-0.12) 

SALEGR 0.008*** (3.88)  0.004** (1.98)  0.016 (1.43)  0.016*** (5.22) -0.004*** (-2.61) 

STDSALE  0.004 (1.05) -0.001 (-0.09) -0.042 (-1.39)  0.011* (1.66)  0.004 (0.76) 

STDRET 0.001*** (4.84)  0.001*** (4.69)  0.002* (1.84) -0.000 (-0.07) -0.001** (-2.29) 

BIG4 -0.004** (-2.42) -0.008*** (-4.24)  0.001 (0.11) -0.007*** T  0.013*** (5.02) 

Industry FE Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes 

Adjusted R2 1.73 1.5 17.64 9.08 43.11 

N 22,831 22,831 22,831 22,831 22,831 

Note. Table 8 presents ordinary least squares regression results testing H1 using Equation 1 with alternative measures of financial 

reporting quality: DA, DA_DD, DA_JONES, TACC and DQ. The variable of interest is AMBI. All variables are defined in Appendix 

A. The reported significance is based on robust standard errors and clustered at the firm level. The t-statistics are presented in 

parentheses.   

*p < .10, two-tailed; **p < .05, two-tailed; ***p < .01, two-tailed.
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Table 5 

The Effect of Ambidexterity on Internal Control Quality 

  (1) (2) 

Variable ICW ICW 

INTERCEPT -0.514 (-0.71)  0.098 (0.13) 

AMBI -2.518*** (-3.00) -2.080** (-2.41) 

LNAT -0.213*** (-10.28) -0.202*** (-9.41) 

LEV  0.900*** (6.67)  0.900*** (6.47) 

ROA  0.571*** (2.68)  0.447** (2.08) 

LOSS  0.408*** (6.45)  0.412*** (6.35) 

FOROPS -0.031 (-0.12) -0.049 (-0.19) 

NSEGS -0.000 (-0.05) -0.000 (-0.01) 

MERGER -0.010 (-0.15)  0.019 (0.28) 

MB -0.028*** (-4.85) -0.026*** (-4.57) 

SALEGR  0.077 (1.31)  0.082 (1.39) 

STDSALE  0.786*** (5.64)  0.707*** (4.92) 

STDRET  0.024*** (4.98)  0.021*** (4.07) 

BIG4 -0.257*** (-3.95) -0.203*** (-3.00) 

BOD_INDEP 
  

-0.028 (-0.39) 

AC_SIZE 
  

-0.356*** (-4.49) 

FINEXPERT     -0.410*** (-3.35) 

Industry FE Yes Yes 

Year FE Yes Yes 

Pseudo R2 15.74 15.06 

N 19,904 19,446 

Note. Table 9 presents logit regression results testing the effect of ambidexterity (AMBI) on 

firms’ internal control quality (ICW). The dependent variable is ICW. The variable of interest is 

AMBI. All variables are defined in Appendix A. The reported significance is based on robust 

standard errors and clustered at the firm level. The t-statistics are presented in parentheses.   

**p < .05, two-tailed; ***p < .01, two-tailed.
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Table 6 

Entropy Balancing 

Panel A: First Three Moments of Control Variables Before Entropy Balancing 

  Treatment (AMBI_DUM = 1) Control (AMBI_DUM = 0) 

Variables M Variance Skewness M Variance Skewness 

LNAT 7.189 4.082 0.106 7.154 3.774 0.025 

LEV 0.511 0.050 -0.013 0.524 0.047 -0.116 

ROA 0.056 0.015 -2.954 0.064 0.016 -3.213 

LOSS 0.302 0.211 0.863 0.287 0.204 0.944 

FOROPS 0.992 0.008 -10.790 0.991 0.009 -10.530 

MB 4.407 38.390 4.035 3.622 27.210 4.849 

FRIMAGE 20.390 332.400 1.660 21.480 373.400 1.506 

SALEGR 0.129 0.165 3.699 0.116 0.150 3.657 

STDSALE 0.145 0.023 2.572 0.158 0.028 2.498 

STDRET 12.260 35.150 1.305 12.380 36.890 1.312 

BIG4 0.815 0.151 -1.619 0.807 0.156 -1.552 

 

 

Panel B: First Three Moments of Control Variables After Entropy Balancing 

  Treatment (AMBI_DUM = 1) Control (AMBI_DUM = 0) 

Variables M Variance Skewness M Variance Skewness 

LNAT 7.189 4.082 0.106 7.189 4.082 0.106 

LEV 0.511 0.050 -0.013 0.511 0.050 -0.013 

ROA 0.056 0.015 -2.954 0.056 0.015 -2.954 

LOSS 0.302 0.211 0.863 0.302 0.211 0.863 

FOROPS 0.992 0.008 -10.790 0.992 0.008 -10.790 

MB 4.407 38.390 4.035 4.406 38.380 4.036 

FRIMAGE 20.390 332.400 1.660 20.390 332.500 1.660 

SALEGR 0.129 0.165 3.699 0.129 0.165 3.698 

STDSALE 0.145 0.023 2.572 0.145 0.023 2.572 

STDRET 12.260 35.150 1.305 12.260 35.160 1.305 

BIG4 0.815 0.151 -1.619 0.815 0.151 -1.619 
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Panel C: Regression Analyses on Entropy Balanced Sample 

  (1) (2) 

Variable ABS_DA ABS_DA_DD 

INTERCEPT  0.049*** (9.42)  0.052*** (7.65) 

AMBI -0.026** (-2.01) -0.039*** (-2.71) 

LNAT -0.003*** (-8.23) -0.003*** (-7.53) 

LEV  0.013*** (5.41)  0.009*** (3.14) 

ROA -0.030*** (-5.90) -0.035*** (-6.18) 

LOSS  0.001 (1.36) -0.000 (-0.37) 

FOROPS  0.008** (2.28)  0.010** (2.14) 

MB  0.000*** (3.09)  0.001*** (4.93) 

FRIMAGE -0.000 (-1.56) -0.000 (-0.93) 

SALEGR  0.018*** (12.07)  0.017*** (9.66) 

STDSALE  0.048*** (14.33)  0.056*** (14.77) 

STDRET  0.001*** (6.04)  0.001*** (6.70) 

BIG4 -0.007*** (-4.64) -0.006*** (-4.13) 

Industry FE Yes Yes 

Year FE Yes Yes 

Adjusted R2 15.8 15.03 

N 22,831 22,831 

Note. Table 10, Panel A presents the first three moments (i.e., mean, variance, and skewness) of 

control variables in treatment (AMBI_DUM = 1) and control (AMBI_DUM = 0) groups before 

entropy balancing. Table 10, Panel B presents the first three moments (i.e., mean, variance, and 

skewness) of control variables in treatment (AMBI_DUM = 1) and control (AMBI_DUM = 0) 

groups after entropy balancing. Table 10, Panel C presents main regression results using an 

entropy balanced sample. The independent variable of interest is ambidexterity (AMBI). The 

advantage of entropy balancing to propensity score matching is that entropy balancing weighs 

observations on a continuous scale which allows for an optimally weighted match between 

treatment and control observations, while retaining the original sample size and improving 

efficiency (Chapman et al., 2018; Wilde, 2017). All variables are defined in Appendix B. The 

reported significance is based on robust standard errors. The t-statistics are presented in 

parentheses.  

**p < .05, two-tailed; ***p < .01, two-tailed. 
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Conclusion 

 Prior studies have suggested organizational strategy influences firm accounting 

information and outcomes (Bentley et al., 2013; Higgins et al., 2011; Hsieh et al., 2019; Ittner & 

Larcker, 1997).  I extended this research by analyzing how organizational ambidexterity is 

related to financial reporting quality.  I measured ambidexterity using a novel approach that 

utilizes machine learning following Bonsall et al. (2021) and Li et al. (2020).  I hypothesized that 

ambidexterity is positively correlated with financial reporting quality.  The findings of the study 

supported the hypothesis and the results remained consistent across several robustness tests.  

 This study contributes to the literature by supporting and extending literature that adopts 

machine learning in measuring corporate characteristics and analyzing their effects on 

accounting outcomes (Bonsall et al., 2021; Li et al., 2020).  In addition, the results of this study 

contribute to the literature on firm strategy and accounting by showing ambidexterity has an 

impact on financial reporting quality (Bentley et al., 2013; Higgins et al., 2011; Hsieh et al., 

2019; Ittner & Larcker, 1997).  Lastly, the findings of this paper are of interest to practitioners as 

they provide managers, consultants, and auditors with information on how organizational 

strategy affects a firm’s financial reporting quality. 

This paper is subject to limitations.  The results may suffer from natural bias in dictionary 

selection.  Although using machine learning reduces this problem in comparison with the bag-of-

words approach (Bonsall et al., 2021; Li et al., 2020), it does not eliminate the problem.  Second, 

the paper may suffer from omitted variable bias.  I addressed this by including the primary 

variables of financial reporting quality along with industry- and year-fixed effects in all models 

and validated the results with several different tests to show the results are robust.
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Appendix A  

Ambidexterity and Calculation of Ambidexterity Scores 

1. Ambidexterity: Traced to the seminal work by March (1991), ambidexterity is a firm’s ability 

to pursue both exploitation and exploration simultaneously (Raisch et al., 2009).  I discuss 

each dimension of ambidexterity and how this study calculates them. 

2. Exploitation: Exploitation is a firm strategy that involves "refinement, efficiency, selection, 

and implementation" (March, 1991, p. 102).  A firm with this orientation focuses on long-

term projects and improving upon what they have already achieved (Miles et al., 1978). 

3. Exploration: Exploration involves pursuing discontinuous innovation and experimentation 

with the goal of creating new technologies and markets (Lubatkin et al., 2006).  It involves 

radical innovation that results in new products and new customers (Raisch et al., 2009). 

4. Calculation of Ambidexterity Scores: The interaction of the relative presence of explorative 

orientation and exploitative orientation related words (available in Appendix A).  More 

specifically, I measured ambidexterity as the interaction between exploration and exploitation 

scores.  For a firm’s exploration score, I divided the number of exploration words by the sum 

of exploration and exploitation words.  Similarly, I calculated a firm’s exploitation score by 

dividing the number of exploitation words by the sum of exploration and exploitation words.  

I then obtained the firm’s ambidexterity measure by multiplying the exploration score with 

the exploitation score.  The measure takes a value of 0 for firms with a one-sided focus on 

either exploration or exploitation and a maximum of .25 for firms that balance exploration 

and exploitation.  
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Machine Learning Dictionary 

Panel A: Machine learning dictionary for Exploration: 

EXPLORATI

ON 
      

experiment machine_learning skill_set product_design 

innovate talent product_design nimble 

experimentati

on 
use_case nimble push_envelope 

innovation 
feature_functiona

lity 
push_envelope immersive 

innovative create immersive ai_machine_learn 

creative alternative ai_machine_learn product_offering 

flexibility discovery_tool product_offering cut_edge 

test ecosystem cut_edge proprietary_technology 

explore push_boundary proprietary_technology technology_innovation 

testing analytic technology_innovation thing 

flexible product thing block_chain 

feature try_out block_chain creatively 

creativity 
artificial_intellige

nce 
creatively feature_set 

play programming feature_set edge 

science structure edge recipe 

functionality 
product_innovati

on 
recipe attack 

find novel attack mrna 

opportunity complexity mrna open_architecture 

differentiation drug_discovery open_architecture multiplexing 

variety test_out multiplexing sophistication 

customization 
product_develop

ment 
sophistication innovator 

discover game_play innovator flavor_profile 

concept 
competitive_adva

ntage 
flavor_profile cut_edge_technology 

expertise cutting-edge cut_edge_technology 
natural_language_processin

g 

optionality research 
natural_language_processin

g 
gameplay 

versatility menu gameplay datum_analytic 

differentiate pioneering datum_analytic technological 
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personalizatio

n 
game technological applicability 

invention 
technology_devel

opment 
applicability machine_learning_deep 

technique approach machine_learning_deep deep_learning 

intellectual_pr

operty 
interactivity deep_learning constantly_innovate 

development technologically constantly_innovate 
artificial_intelligence_machi

ne_learning 

advantage gamification 
artificial_intelligence_machi

ne_learning 
invent 

offering creator invent consumer_research 

learning interoperability consumer_research product_concept 

search datum_science product_concept datum_mining 

discovery curate datum_mining blockchain_technology 

partner democratize blockchain_technology digital_twin 

augmented_re

ality 

technology_oppo

rtunity 
digital_twin consumer_testing 

technology_pl

atform 
molecule consumer_testing technological_solution 

core_technolo

gy 
space technological_solution innovative_creative 

application connectivity innovative_creative genome_editing 

    
Panel B: Machine Learning Dictionary for Exploitation: 

exploitation operate_efficiently take_cost_out change_management 

execute value_engineering standardized 
product_development_p

rocess 

efficient access production_process knowhow 

optimize use 
integration_capabili

ty 
distribution_system 

implement cost_efficiency integrated locally 

efficiency enhance smarter development_process 

optimization modernize automated cross-functional 

execution best_practice design_engineering manufacturability 

selection simplify 
productivity_efficie

ncy 
technology_integration 

utilize redesign service_offering design_process 

improve_efficiency centralize 
efficiency_producti

vity 
engineering_capability 

efficiently scalable transfer_knowledge craft 
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deploy enhancement construct commercialization 

choice manufacture scale_up commercially 

implementation 
improve_customer_expe

rience 
eliminate_waste process_excellence 

select specification extract_value usability 

efficient_effective streamline_operation quality_control 
manufacturing_capabilit

y 

standardize solve_problem throughput assortment 

integrate process_improvement cost-efficient execution_capability 

automation productization mass_customization mobilize 

operationalize upgrade cost_effective_way orchestrate 

cost-effective save_money decide modify 

become_efficient tailor 
effectively_efficient

ly 
requirement 

standardization localization pursue solution_provider 

scale reengineer evaluate interoperable 

streamline drive_out_cost distribution_process selective 

system establish cost_effectiveness production 

effective fit-for-purpose lean_manufacturing prosecute 

streamline_process proven efficient_productive vertical_integration 

refine low-cost operation_team 
engineering_manufactur

ing 

operational_efficien

cy 
scalability 

maximize_efficienc

y 
automation_tool 

exploit highly_efficient best localize 

automate productive fine-tune centralization 

choose know-how faster_cheaper operate 

effective_efficient employ share_best_practice allocate_resource 

manufacturing_proc

ess 
customize process_capability commercialize 

drive_down_cost deployment engineering_process fine_tune 

effectiveness simplification 
technology_advance

ment 
hone 

create_value engineering_solution technology_solution transform 

streamlined efficiency_effectiveness best-in-class best-of-breed 

integration centralized functional maximize 

operational_excelle

nce 
economy_scale smart modularize 

productivity manufacturing 
efficiently_effective

ly 
high-quality 

planning productize best_breed route_planning 

operational technology_improveme operability  
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nt 

design_manufactura

bility 
integrate_solution harmonize 

 
automation_robotic system_capability labor_scheduling  

knowledge_transfer intelligent 
technology_enhance

ment  
robotic_automation  maximize_value  
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Table 7 

Top 20 Exploration and Exploitation Words by Relative Contribution 

Panel A: Top 20 exploration words by relative contribution 

Word 

Relative 

Contribution 

thing 0.273 

product 0.151 

opportunity 0.145 

find 0.039 

create 0.030 

partner 0.030 

space 0.026 

play 0.023 

approach 0.023 

development 0.021 

test 0.016 

application 0.014 

unique 0.012 

structure 0.012 

flexibility 0.010 

evolve 0.010 

innovation 0.010 

advantage 0.009 

alternative 0.008 

offering 0.008 
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Panel B: Top 20 exploitation words by relative contribution 

Word 

Relative 

Contribution 

use  0.163  

plan  0.123  

best  0.065  

operate  0.041  

system  0.040  

production  0.038  

produce  0.026  

scale  0.024  

execute  0.024  

decide  0.023  

access  0.019  

evaluate  0.018  

integrate  0.017  

efficiency  0.016  

deploy  0.016  

implement  0.016  

efficient  0.014  

pursue  0.013  

effective  0.013  

choose  0.013  

productivity  0.012  

operational  0.012  
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Appendix B 

Variable Definitions 

 

Ambidexterity 

Variables 

  

AMBI =  Ambidextrous orientation calculated as the interaction of the relative 

presence of explorative orientation and exploitative orientation 

(available in Appendix A).  More specifically, I measured 

ambidexterity (AMBI) as the interaction between exploration and 

exploitation scores.  For a firm’s exploration score, I divided the 

number of exploration words by the sum of exploration and 

exploitation words.  Similarly, I calculated a firm’s exploitation score 

by dividing the number of exploitation words by the sum of 

exploration and exploitation words.  I then obtained the firm’s 

ambidexterity measure by multiplying the exploration score with the 

exploitation score.  AMBI ranges from 0 to 0.25 and takes a value of 

0 for firms with a one-sided focus on either exploration or 

exploitation and a maximum of .25 for firms that balance exploration 

and exploitation. 

AMBI_DUM = An indicator variable that equals 1 if AMBI is higher than the median 

value of overall sample each year and 0 otherwise.  I partitioned the 

sample into high (AMBI_DUM = 1) and low (AMBI_DUM = 0) 

ambidexterity groups based on the respective median split at AMBI 

each year. 

AMBI_TFIDF = Ambidexterity measured as the weighted count of the number of 

words associated with exploration and exploitation divided by the 

total number of words in a document.  I weighted the word frequency 

in the document with the inverse frequency of documents with the 

word in the corpus to account for the importance of the word in both 

the document and corpus. 

Dependent 

Variables 
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DA = Discretionary accruals as an inverse proxy of financial reporting 

quality following Kothari et al. (2005), computed as 

TACCi,t /A(i,t-1) = 1/A(i, t-1) + ΔREV(i,t)/A(i,t-1) + PPE(i,t)/A(i,t-1) + 

ROA(i,t) + e, where TACC is calculated as the change in non-cash 

current assets minus the change in current liabilities, excluding the 

current portion of long-term debt, minus depreciation and 

amortization; ΔREV is the change in revenue; PPE is the value of 

plant, property and equipment; A is the total value of assets; and ROA 

is income before extraordinary items divided by total assets. The 

nondiscretionary accruals are the fitted values from the equation and 

the discretionary accruals (DA) are the deviations of actual accruals 

from the nondiscretionary accruals. 

ABS_DA = An inverse proxy of financial reporting quality which is computed as 

the absolute value of discretionary accruals (DA) calculated in the 

previous paragraph using Kothari et al. (2005).  I used the absolute 

value of discretionary accruals as the main measure of financial 

reporting quality as it captures the management’s intention to 

manipulate earnings both upward and downward. 

DA_DD = The abnormal accruals, an inverse proxy of financial reporting 

quality, calculated as the difference between working capital accruals 

and fitted values from the following equation proposed by the 

Dechow and Dichev (2002) model, as modified by McNichols 

(2002): CAi,t = CFO(i,t-1) + CFO(i,t) + CFO(i,t+1)+ΔREV(i,t) + PPE(i,t,) 

+ e, where CA is the change in the working capital accruals, CFO is 

cash flow from operations, ΔREV is change in revenue, and PPE is 

plant, property and equipment. 

ABS_DA_DD = An inverse proxy of financial reporting quality computed as the 

absolute value of DA_DD calculated in the previous paragraph (i.e., 

abnormal accruals calculated using Dechow and Dichev 2002). 

DA_JONES = Discretionary accruals, an inverse proxy of financial reporting 

quality, calculated using Jones (1991). 

TACC = Total current accruals, an inverse proxy of financial reporting quality, 

estimated using the estimation procedure in studies such as Healy 

(1985), Jones (1991), and Dechow et al. (1995). 

DQ = Disaggregation quality index, a direct proxy of financial reporting 

quality, as proposed by Chen et al. (2015) where the higher value of 

DQ indicates higher financial reporting quality. 

ICW = An indicator variable that equals 1 if a firm discloses ineffective 

internal control under SOX Section 404 or Section 302 and 0 

otherwise. 

Control Variables 
  

LNAT = The natural logarithm of total assets. 
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LEV = Total liabilities divided by total assets. 

ROA = Return on assets, calculated as income before extraordinary items, 

divided by total assets. 

LOSS = An indicator variable that equals 1 if income before extraordinary 

item is negative and 0 otherwise. 

FOROPS = An indicator variable that equals 1 if a firm has foreign operations as 

indicated by the foreign currency adjustments to income and 0 

otherwise. 

MB = The market-to-book ratio calculated as the market value of equity 

divided by the book value of the equity. 

FRIMAGE = The number of fiscal years since a firm was included in the CRSP 

database. 

SALEGR = The growth rate in sales over the previous two years. 

STDSALE = The standard deviation of sales calculated over the prior five years. 

STDRET = The standard deviation of the monthly stock returns calculated over 

the prior five years. 

BIG4 = An indicator variable that equals 1 if the auditor is a Big Four 

accounting firm and 0 otherwise. 

BOD_INDEP 
 

Board independence calculated as the ratio of independent directors 

divided the board size. 

AC_SIZE 
 

The number of board members in an audit committee. 

FINEXPERT 
 

The number of audit committee members that are financial experts 

divided by total audit committee size. 
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Chapter 2: Organizational Ambidexterity and Investment Efficiency 

ABSTRACT 

 

This study examines the relationship between a firm's organizational ambidexterity and 

investment efficiency.  Using a sample of 23,324 firm-year observations from 2007 to 2020, the 

study found that organizational ambidexterity is positively correlated with investment efficiency 

as demonstrated through less deviation from predicted investment levels.  The study further 

found that ambidexterity increases investment efficiency by reducing overinvestment.  The 

findings are robust to alternative measures.  The study adds to the literature by shedding light on 

how firm strategy affects firm-level resource allocation and firm performance. 
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Chapter 2: Organizational Ambidexterity and Investment Efficiency 

 Firm investment efficiency has recently garnered a lot of attention among finance and 

accounting scholars (Armstrong, Core, Taylor, & Verrecchia, 2011; Bhandari & Javakhadze, 

2017; Biddle & Hilary, 2006; Biddle, Hilary, & Verdi, 2009; F. Chen, Hope, Li, & Wang, 2011; 

S. Chen, Sun, Tang, & Wu, 2011; Habib & Hasan, 2017; Navissi, Sridharan, Khedmati, Lim, & 

Evdokimov, 2016).  The main goal of firms is to make a profit, and how they allocate resources 

impacts how firms will perform.  The literature has explored several factors that affect a firm’s 

investment efficiency, including managerial ability (Habib & Hasan, 2017), financial reporting 

quality ( Biddle & Hilary, 2006; Biddle et al., 2009), corporate social responsibility (CSR; 

Benlemlih & Bitar, 2018; Bhandari & Javakhadze, 2017), and auditor conservatism (Chang, 

Dasgupta, & Hilary, 2009).  However, there is a dearth of research on how business strategy 

affects investment efficiency (with Navissi et al. [2016] as the only exception) despite numerous 

studies  finding that business strategy has an impact on firm performance (Fu & Morris, 2014; 

Han & Celly, 2008; Hill & Birkinshaw, 2014; Junni, Sarala, Taras, & Tarba, 2013; Z. Lin, Yang, 

& Demirkan, 2007; Luger, 2014; O’Reilly & Tushman, 2008).  This paper adds to this literature 

by analyzing how firm strategy affects investment efficiency. 

Specifically, this study extends Navissi et al. (2016) who found that defenders (firms that 

pursue an exploitation strategy) have investment inefficiency through underinvestment while 

prospectors (firms who pursue an exploration strategy) have investment inefficiency through 

overinvestment.  The authors, however, did not analyze firms who pursue an ambidextrous 

strategy, which involves balancing exploration and exploitation, despite prior literature finding 

that ambidextrous firms have better performance than non-ambidextrous firms (Han & Celly, 

2008; He & Wong, 2004; Z. Lin et al., 2007; Lubatkin, Simsek, Ling, & Veiga, 2006; Uotila, 



ORGANIZATIONAL AMBIDEXTERITY, FINANCIAL REPORTING QUALITY, AND 

INVESTMENT EFFICIENCY 

51 

 

Maula, Keil, & Zahra, 2009).  This paper fills this gap by examining whether ambidexterity has a 

significant statistical and economical effect on a firm’s investment efficiency. 

Raisch, Birkinshaw, Probst, and Tushman (2009) defined ambidexterity as an 

organizations’ ability to efficiently meet current business demands while being flexible enough 

to adapt to changes in the environment.  Turner, Swart, and Maylor (2013) further explained it as 

“the ability to both use and refine existing knowledge (exploitation) while also creating new 

knowledge to overcome knowledge deficiencies or absences identified within the execution of 

the work (exploration)” (p. 320).  March (1991) argued that due to limited resources, firms face a 

resource allocation decision on whether to invest what they already have discovered and are 

good at (exploitation) or in something different and new (exploration) or balance the two 

(ambidexterity). 

I posit that ambidextrous firms will have better investment efficiency than non-

ambidextrous by minimizing over- and underinvestment.  Ambidextrous firms reduce 

overinvestment in two ways.  First, ambidextrous firms have an information environment that 

reduces information asymmetry, which results in reduced cost of capital, enabling the firm to 

pursue positive NPV projects as they become available (Biddle et al., 2009; Eilifsen, Knechel, & 

Wallage, 2001; Holt & DeZoort, 2009; Wittayapoom, 2014).  Second, ambidexterity reduces 

overinvestment by reducing agency costs associated with empire-building (McKee, 1992; 

O’Reilly & Tushman, 2013; Shleifer & Vishny, 1989).  

On the other hand, ambidexterity also reduces underinvestment in two ways.  First, it is 

reduced through firm dynamism (O’Reilly & Tushman, 2008).  Ambidextrous firms are 

dynamic, which allows them to pursue novel positive NPV projects as they become available, 

thus reducing underinvestment (O’Reilly & Tushman, 2008, 2013; Raisch et al., 2009; Tushman 
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& O’Reilly, 1996).  Second, ambidexterity also reduces underinvestment by reducing agency 

costs associated with managerial entrenchment and managerial overconfidence (Gibson & 

Birkinshaw, 2004; Habib & Hasan, 2017; Stein, 2003; Tushman & O’Reilly, 1996).  

 To test these hypotheses, I used a sample of 23,324 firm-year observations from 2007 to 

2020.  I measured firm strategy using March’s (1991) typology and followed McKenny, Aguinis, 

Short, & Anglin (2018) in using text analysis to measure firm strategy.  Specifically, I utilized a 

novel semi-supervised machine learning approach to measure ambidexterity following Bonsall, 

Mammadov, and Vakilzadeh (2021) and Li et al. (2020), using the question and answer (Q&A) 

sessions of earning calls.  I followed Benlemlih and Bitar (2018), Biddle et al. (2009), and S. 

Chen et al. (2011) in measuring investment efficiency using the deviation from the expected 

investment levels approach.  In line with this paper’s theorization, I found that ambidextrous 

firms have less deviation from optimum investment levels than non-ambidextrous firms.  The 

results held across several robustness tests and alternative measures. 

This study contributes to the literature in several ways.  First, this is the first study to 

explore the relationship between investment efficiency and organizational ambidexterity, a direct 

response to Biddle et al. (2009) and Raisch and Birkinshaw (2008), who called for more work in 

this area.  The paper goes down the relationship chain and not only seeks to answer whether 

ambidexterity affects firm performance but also how ambidexterity affects investment efficiency, 

which in turn is reflected in firm performance.  Further, the paper extends Navissi et al. (2016) 

and shows that the ambidextrous strategy has an impact on firms’ investment efficiency. 

Second, the paper contributes to the textual analysis literature and supports that 

information obtained from a firm’s communication with the public can be used to capture 

various characteristics of firm (Bonsall et al., 2021; Li et al., 2020; McKenny et al., 2018).  The 
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paper is among the first to apply neural network language models to measure organizational 

strategy using a word embedded model and semi-supervised machine learning (Bonsall et al., 

2021; Li et al., 2020; Mikolov, Sutskever, Chen, & Corrado, 2013).  

Besides the theoretical contributions stated previously, this paper has implications for 

practice.  The study found a positive relationship between ambidexterity and investment 

efficiency.  Managers should consider this trade-off in deciding which strategy to follow.  Thus, 

those charged with governance should monitor managerial investment decisions closely and put 

in place checks to avoid self-interest investments if the organization leans towards exploitation 

or exploration (Navissi et al., 2016).  By the same token, the study shows that ambidexterity 

reduces investment-related agency problems.  

The rest of the paper is organized as follows. Section 2 discusses the prior literature, and 

section 3 develops the hypotheses.  Section 4 presents the methodology.  Section 5 provides 

empirical results.  Section 6 presents robustness tests and additional analyses.  Section 7 presents 

the conclusion. 

Literature Review 

Organizational Ambidexterity 

Organizational ambidexterity has drawn the attention of scholars over the last few 

decades, and the seminal work by March (1991) has been the pacesetter in this body of literature, 

with the description of firms being either exploitative or explorative being widely accepted 

(Lavie, Stettner, & Tushman, 2010).  March (1991) argued that firms who achieve ambidexterity 

are more likely to survive compared with those biased toward exploitation or exploration.  

Achieving this balance is challenging for most firms (Holmqvist, 2009; Levinthal & March, 
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1993).  Some scholars have argued that such an approach results in firms underperforming as 

they do not achieve the benefits of concentrating on either exploitation or exploration 

(Ghemawat & Costa, 1993; Wernerfelt & Montgomery, 1988). 

 Studies on ambidexterity have explored the concept through myriad dimensions, 

including how it develops and how it impacts firms.  Lewin, Long, and Carroll (1999) and 

Volberda (1999) contended that ambidexterity is a product of the firm's competitive and dynamic 

environment; both studies stated that the external environment forces firms that focus on either 

exploration or exploitation to adapt and become ambidextrous. 

 Some scholars have argued ambidexterity originates from within the firm.  Cohen and 

Levinthal (1990) contended that firms become ambidextrous based on the firms' internal ability 

to adapt and change.  This postulation is supported by Bierly and Chakrabarti (1996) and Lavie 

and Rosenkopf (2006), who posited that organizations that have the knowledge and capability 

can engage in exploration while still exploiting the capabilities they already possess. 

 Ambidexterity can be contextual, where the firm’s cultural values allow for resources to 

be harmoniously dedicated towards both exploration and exploitation (Gibson & Birkinshaw, 

2004; Osono, Shimizu, & Takeuchi, 2008).  In other firms, it can be structural, where the 

organization has distinct divisions that seek to promote both exploration and exploitation 

separately (Z. Lin et al., 2007; Tushman & O’Reilly, 1996).  Ambidexterity can also be 

temporal, where the organization goes through periods of either exploration or exploitation 

(Brown & Eisenhardt, 1997; Lant & Mezias, 1992). 

 Ebben and Johnson (2005) examined the impact of organization ambidexterity on 

performance in small, privately held firms.  Using a survey and a website analysis of 319 firms, 
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the authors analyzed the effects a strategy of efficiency (exploitation), flexibility (exploitation), 

or a combination of both had on return on invested capital, return on assets, and return on equity 

(Ebben & Johnson, 2005).  Their findings showed that firms that pursue either exploitation or 

exploration have better stock returns compared to those that seek to achieve both (Ebben & 

Johnson, 2005).  This finding supports postulations made by several other scholars on the 

advantages of pursuing either exploitation or exploration (McGill, Slocum, & Lei, 1992; Miller 

& Friesen, 1986; Wernerfelt & Montgomery, 1988). 

  Contrary to this, Lubatkin et al. (2006) surveyed 139 CEOs from small to medium 

enterprises in New England and found ambidexterity resulted in greater firm performance 

compared to a strategy that pursues exploitation or exploration alone.  The study subjects were 

asked to rate performance from 0 to 5 relative to competitors regarding growth in sales, growth 

in market share, return on equity, and return on total assets (Lubatkin et al., 2006).  Their 

findings showed an ambidextrous orientation has the greatest positive influence on performance 

if both exploitation and exploration are high (Lubatkin et al., 2006). 

 Han and Celly (2008) extended this literature by studying ambidexterity and its 

relationship to performance in an international setting.  The authors investigated this 

phenomenon among 70 Canadian international new ventures; they used profit and growth to 

operationalize performance and found that firms that embrace ambidexterity perform better than 

other firms (Han & Celly, 2008). 

 While many previous studies have examined this phenomenon from a cross-sectional 

perspective, Venkatraman, Lee, and Bălă (2007) reviewed the subject from a longitudinal 

perspective.  Over 13 years, the authors examined 1,005 software firms and found that 

ambidexterity is a predictor of sales growth (Venkatraman et al., 2007).  The authors 
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operationalized ambidexterity using similarities and differences in products offered by firms 

(Venkatraman et al., 2007).  

 Auh and Menguc (2005) dichotomously categorized firms as defenders and prospectors 

in the manufacturing industry.  Through a survey of 260 CEOs, the scholars found for 

exploitative-dominated firms, exploration has a positive effect on firm efficiency (measured 

through profitability, ROI, ROA, and ROS) but not on firm effectiveness (measured through 

profit growth, sales growth, and market share growth), while for exploration-dominated firms 

exploitation has a positive effect on firm performance (Auh & Menguc, 2005).  Further, 

regardless of a firm's classification, exploration is more positively correlated with firm 

performance than exploitation.  

 In the same line, Z.-L. He and Wong (2004) found that organizational ambidexterity has 

a direct effect on firm performance.  The authors used a survey of two samples, one with 371 

subjects and the other with 192 CEOs of technology firms, and found that the balance between 

explorative and exploitative strategy is positively associated with firm performance, while an 

imbalance results in a negative correlation (Z.-L. He & Wong, 2004). 

Investment Efficiency 

 Biddle et al. (2009) posited that investment efficiency is conceptually regarded as a firm 

investing in projects with positive net present value.  If a firm misses investment opportunities in 

such projects, it is underinvesting and thus experiencing investment inefficiency.  If a firm 

invests in projects with a negative net present value, it is overinvesting and is therefore 

inefficient. 
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 A firm is deemed to have investment efficiency if it invests in opportunities that are 

optimal in line with Tobin’s Q (Tobin, 1969).  Without interferences, capital in an ideal firm 

would be invested only in projects with positive NPV (Modigliani & Miller, 1958).  However, 

due to distortions within the firm and outside the firm, not all firms will be efficient in investing 

their capital. 

 Myers and Majluf (1984) and Stiglitz, Greenwald, and Weiss (1984) pointed to efforts to 

raise capital externally as a source of distortion.  If a firm has an investment opportunity but 

lacks the resources to fund a project internally, it turns to outside investors or debtors for capital, 

which might limit the utilization of the opportunity if the outside financers do not provide 

resources.    

 Several factors might distort the firm and outside funders, including information 

asymmetry (Beatty, Liao, & Weber, 2010; Hoshi, Kashyap, & Sharfstein, 1991).  Biddle et al. 

(2009) examined this concept in accounting by analyzing the impact of financial reporting 

quality on investment efficiency.  The authors found that firms with higher financial reporting 

quality deviate less from optimal investment levels as there is less information asymmetry 

(Biddle et al., 2009).  With clear information on opportunities from the firm and external 

financiers, firms can access capital at lower costs and undertake projects with positive NPV as 

they are available (Bushman & Smith, 2001; Chang et al., 2009).  

 Another distortion that can affect firm investment efficiency is government intervention.  

Chen et al., (2011) explored this concept among 4,759 state-owned firms and 1,634 non-state-

owned firms.  Using Tobin’s Q to measure investment efficiently, the scholars found that 

government intervention reduces investment efficiency among state-owned firms, but they did 

not find support for this assertion among non-state-owned firms (Chen et al., 2011). 
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 Some distortions originate from within the firm.  One example of this is agency conflict.  

Traced to Jensen and Meckling (1976), the agency theory posits that management can pursue 

personal interests at the expense of and outside the benefit of stockholders and has been 

extensively studied in accounting, finance, marketing, and public administration literatures 

(Almeida, Campello, & Weisbach, 2004; Ascioglu, Hedge, & McDermott, 2008; Baker, Stein, & 

Wurger, 2003; Bhandari & Bhuyan, 2020; Bhandari & Kohlbeck, 2018; Biddle et al., 2009; 

Subedi, 2020).  For instance, instead of making optimal investments that increase stockholder 

returns, management may engage in empire-building and pursue their own goals, leading to 

overinvestments and undertaking negative NPV projects (Hart & Moore, 1995; Stulz, 1990). 

 Bhandari and Javakhadze (2017) explored this phenomenon in the context of CSR.  The 

authors posited that CSR drains resources that could have been invested in projects with positive 

NPV, making CSR firms less sensitive to Q (Bhandari & Javakhadze, 2017).  They viewed CSR 

as a manifestation of agency conflict, and using a sample of 15,770 firm-year observations from 

1992 to 2014, the scholars found support that CSR distorts a firm’s sensitivity to Q.  Similarly, 

Benlemlih and Bitar (2018) studied the relationship between investment efficiency and CSR and 

found a negative relationship between investment efficiency and CSR. 

Hypothesis Development 

Resource allocation is the main end of the theory of the firm, and allocating scarce 

resources to projects with the best returns is the reason firms exist (Georgiopoulos, Jonsson, & 

Papalambros 2005).  Resources are limited and scarce; thus, firms must decide how to allocate 

their capital and whether to undertake an explorative, exploitative, or ambidextrous orientation 

(March 1990).  The orientation a firm undertakes will affect its investment efficiency (Navissi et 

al. 2016). 
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Organizational ambidexterity involves a concurrent pursuit of both exploitation and 

exploration (Z.-L. He & Wong, 2004).  I posit that firms that pursue ambidexterity will have 

higher investment efficiency than non-ambidextrous firms through a decrease in both 

overinvestment and underinvestment.  First, I argue that ambidexterity reduces investment 

inefficiency by minimizing information asymmetry.  Through its balance of exploitation with 

exploration, the uncertainty and risk associated with new products and markets are reduced 

(Wittayapoom, 2014).  Thus, auditors can reduce risk on aspects that are certain and focus testing 

on the items that are not, which increases assurance and financial reporting quality (Eilifsen et 

al., 2001).  Holt and DeZoort (2009) found that financial reporting quality increases investor 

confidence and willingness to provide capital to firms.  Similarly, Biddle et al. (2009) found that 

financial reporting quality reduces information asymmetry and reduces a firm’s cost of capital.  

Reduced information asymmetry and reduced cost of capital allow ambidextrous firms the 

opportunity to pursue projects with positive NPV as they become available, which reduces 

underinvestment.  

Second, by balancing exploration and exploitation, firms with an ambidextrous 

orientation will have dynamic capabilities needed to take advantage of novel positive NPV 

projects (O’Reilly & Tushman, 2008).  Ambidextrous firms have the structure to face 

discontinuous markets or technological challenges and adapt accordingly to create value for the 

firm (O’Reilly & Tushman, 2013; Spriggs, Yu, Deeds, & Sorenson, 2013).  Therefore, due to 

this dynamism, ambidextrous firms can invest in positive NPV projects as they become 

available, reducing underinvestment. 

Third, firm dynamism associated with ambidexterity reduces opportunities for managerial 

entrenchment as there is less dependence on production-orientated learning (McKee, 1992).  This 
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reduces overreliance on management.  Shleifer and Vishny (1989) stated managers invest in 

projects that make them indispensable to the firm.  However, in an ambidextrous firm, chances 

for this are reduced as the firm pursues both growth into new projects and improvement of 

current projects (O’Reilly & Tushman, 2013).  Thus, ambidexterity will reduce overinvestment 

through the reduction of agency costs associated with managerial entrenchment. 

Related to limiting managerial entrenchment, ambidexterity also reduces overinvestment 

by limiting investments associated with managerial overconfidence and optimism.  Stein (2003) 

argued well-intentioned managers can overestimate their capabilities and the potential of a firm 

and overinvest in negative NPV projects.  Habib and Hasan (2017) found that even managers 

with high ability overinvest in negative NPV projects.  Organizational ambidexterity reduces this 

overinvestment problem by limiting managerial discretion in utilizing firm resources for 

exploratory projects.  By focusing on both exploration and exploitation, some organizational 

resources are committed to proven projects that the firm is incrementally improving (Gibson & 

Birkinshaw, 2004; Tushman & O’Reilly, 1996).  This sets limits on managerial investment 

decision-making power and in turn reduces investment inefficiency associated with 

overinvestment related to managerial overconfidence and optimism.  

Taken together, the preceding arguments posit that ambidextrous firms are more 

negatively associated with investment inefficiency than non-ambidextrous firms.  Thus, I 

hypothesize:  

H1: Firms’ ambidexterity is negatively associated with investment inefficiency.  
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Data and Empirical Design 

Research Design 

Measuring ambidexterity.  Similar to extant literature (McKenny et al. 2018), I utilized text 

analysis to measure firm exploitative, explorative, and ambidextrous orientation.  Specifically, I 

used a semi-supervised machine learning approach to measure ambidexterity following Bonsall 

et al. (2021), Li et al. (2020), and Li et al., (2020).  I started by utilizing value words related to 

exploration and exploitation as presented by Uotila et al. (2009).  Uotila et al. (2009) identified 

root words associated with exploration and exploration that have been used in research on 

ambidexterity (Allison, McKenny, & Short, 2014; McKenny et al., 2018; Moss, Payne, & 

Moore, 2014).  I followed Li et al. (2020) and Bonsall et al. (2021) in using word2vec (Mikolov 

et al., 2013), a neural network model which learns the meaning of words through a neural 

network that can process textual documents, understand context, and predict neighboring words 

under the assumption words that are spoken or written with the same neighboring words have a 

similar meaning (Bonsall et al., 2021; Li et al., 2020; Li et al., 2020).  I used this capability to 

train the model to understand the meaning of words and phrases in the Q&A section of earnings 

call transcripts while taking into consideration the context in which the words and phrases were 

spoken.  I then used this model to construct an ambidexterity dictionary, which is available in 

Appendix A, with words and phrases that have similar meanings.  

I followed Uotila et al. (2009) in computing explorative or exploitative orientation as the 

relative exploration orientation by dividing the exploration metric by the sum of the exploration 

and exploitation metrics.  I followed Ferreira, Raisch, and Klarner (2014) and Luger (2014) in 

measuring ambidexterity as the average of the interaction between exploration and exploitation.  

I calculated a firm’s exploration score by dividing the number of exploration words by the sum 
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of exploration and exploitation words.  Similarly, I calculated a firm’s exploitation score by 

dividing the number of exploitation words by the sum of exploration and exploitation words.  I 

then obtained the firm’s ambidexterity measure by multiplying the exploration score by the 

exploitation score. 

Investment efficiency.  I measured investment efficiency following Benlemlih and Bitar, 

(2018), Biddle et al., (2009), and Chen et al., (2011), who calculated investment inefficiency as a 

deviation from expected investment.  A firm suffers from investment inefficiency if it invests 

above the optimal level (overinvestment).  On the other hand, a firm also suffers from investment 

inefficiency if it invests below the optimal level (underinvestment).  I followed Chen et al. 

(2011) and Kusnadi and Wei (2017) and used the following model to predict the level of 

investment based on growth:  

INVEST it = α0 + β1 SALEGRi,t-1 + β2 NEGi,t-1 + β3 NEG × SALEGRi,t-1 + ϵit                          (1) 

where  is the total investment of a firm i in year t, measured as the sum of capital and 

research and development (R&D) expenditures scaled by total assets.  SALESGRi,t-1 is the rate of 

change in sales from t-2 to t-1.  Negative sales growth (NEG) is an indicator variable that equals 

1 if SALEGR is negative and 0 otherwise.  Residuals from this model are used to proxy 

investment inefficiency.  A positive residual assumes overinvestment, while a negative residual 

assumes underinvestment.  I calculated investment inefficiency as the absolute value of residuals 

estimated from Equation 1.  

I conducted robustness tests using two more proxies of investment (INVEST2, INVEST3, 

INVEST4, AND INVEST5).  INVEST2 is calculated as the sum of the net new investment in the 

property, plant, and equipment and R&D expenditure scaled by total assets (Bhandari & 
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Javakhadze, 2017).  Following Kusnadi and Wei (2017), I developed another investment proxy, 

INVEST3, which is measured as capital investment divided by total assets.  INVEST4 is 

calculated as the sum of R&D expenditure and the yearly change in property, plant, and 

equipment, all deflated by the lagged book value of total assets (Bhandari & Javakhadze, 2017; 

Chen et al., 2011).  INVEST5 is calculated as the sum of inventory, R&D expenditure, and the 

yearly change in property, plant, and equipment, all deflated by the lagged book value of total 

assets (R. Chen, El Ghoul, Guedhami, & Wang, 2017).  I calculated investment efficiency 

(INEFF2, INEFF3, INEFF4, INEFF5) as the absolute value of the residuals estimated from 

Equation 1.  

Empirical.  To test H1, I estimated the following model: 

INEFF1i, t = Constanti + β1AMBIi, t-1 + γiFirm Level Variablesi,t-1 + Industry Fixed Effects +  

                                                           Year Fixed Effects + ∈I                    (2) 

where, INEFF1i, t denotes the investment inefficiency of firm i at time t, and AMBIi,t-1 represents 

the ambidexterity of firm i at time t-1.  Firm Level Variablesi,t-, Industry Fixed Effects, and Year 

Fixed Effects denote the vector of the firm-specific control variables at t-1, industry- and year-

fixed effects, which are likely to affect investment inefficiency. 

In the multivariate analyses, I controlled for characteristics associated with investment 

efficiency along with industry- and year-fixed effects to account for unobserved heterogeneity 

across industries and years.  Motivated by prior research (Bhandari & Javakhadze, 2017; Biddle 

& Hilary, 2006; Biddle et al., 2009; S. Chen et al., 2011; Navissi et al., 2016), I included several 

controls to better isolate the effect of ambidexterity on investment efficiency.  I controlled for 

firm size (SIZE) using the log of total assets and firm age (FIRMAGE) because prior literature 
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has found a positive relationship with investment efficiency as larger and more mature firms are 

more stable and exhibit more transparency, which reduces uncertainties in their investments, 

leading to better investment efficiency ( Biddle & Hilary, 2006; Biddle et al., 2009).  

I also controlled for firm valuation and included market value to book value of total 

assets (MB).  I expected MB to be positive and significant as firms with higher investment 

opportunities are associated with high levels of investment, which may lead to overinvestment 

and investment inefficiency (Benlemlih & Bitar, 2018; Biddle & Hilary, 2006; García Lara, 

García Osma, & Penalva, 2016).  I controlled for loss firms (LOSS) as Biddle et al. (2009) 

documented a positive relationship between LOSS and investment inefficiency.  In the same line, 

I also controlled for financial constraints (KZINDEX) as firms with financial constraints are 

heavily monitored, which reduces investment inefficiency (Lee & Park, 2016).   

I further controlled for financial slack (SLACK), which is the ratio of cash to property, 

plant, and equipment.  I also expected firms with financial slack to have a positive relationship 

with investment efficiency as firms with financial slack are conservative in investment project 

selection to build cash reserves (W. L. Lin, Ho, Ng, & Lee, 2019).  Asset tangibility 

(TANGIBLE) is the ratio of property, plant, and equipment and was also controlled for because it 

was expected to have a positive relationship with investment efficiency as it reduces resources 

available for speculation and investments in negative NPV projects (Carvalho, 2018).  

Lastly, I controlled for firm performance using return on assets (ROA), standard deviation 

of return on assets (STD_ROA), and the standard deviation of operating cash flow (STD_OCF).  I 

did not predict the direction of the relationship between firm performance and investment 

efficiency as previous literature has had contradictory findings (Benlemlih & Bitar, 2018; R. 

Chen et al., 2017).  It is possible that better performance leads to more available resources which 
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are invested in projects with negative NPV, thus resulting in a negative relationship; in contrast, 

better performance may provide firms with resources to invest in positive NPV projects as they 

become available, thus having a positive relationship with investment efficiency.  Therefore, I 

did not predict direction for firm performance.  Appendix B provides the variable definitions. 

Sample Selection 

Data for this study were obtained from Seeking Alpha for the period of 2007 to 2020.  

Similar to other studies that use this data (Bonsall et al., 2021), I utilized data from 2007 as prior 

years had very few observations.  Data for the investment efficiency model were obtained from 

Compustat and CRSP.  I dropped all observations with insufficient data to compute investment 

efficiency and those without sufficient data to compute the control variables of the empirical 

model.  After applying these restrictions, the final sample had 23,324 observations. 

Table 1 presents the frequency distribution by year.  Table 2 presents the frequency 

distribution by industry using the Fama–French 48 industry classifications.  Business services, 

pharmaceutical products, electronic equipment, retail, and petroleum and natural gas had the 

highest frequencies in the sample.  On the other hand, defense, printing and publishing, 

measuring and control equipment, precious metals, apparel, and computers had the highest 

ambidexterity means.  

Table 3 reports the summary for the full sample of 23,324 firm-year observations.  The 

distributional parameters of the independent variable of interest, AMBI, is a mean of 23%, which 

means approximately 23% of firms in the sample were ambidextrous.  These statistics are 

comparable to Luger, Raisch, and Schimmer (2018) who found 16.4% of the firms in their 

sample were ambidextrous.  The mean log of total assets is 7.065.  A total of 31% of the firms in 

the sample reported a loss. 
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Table 1 

Frequency Distribution by Year 

Year Frequency AMBI (M) 

2007 948 0.220 

2008 1,921 0.227 

2009 1,679 0.225 

2010 1,170 0.226 

2011 876 0.231 

2012 1,307 0.230 

2013 2,028 0.231 

2014 2,108 0.229 

2015 2,129 0.230 

2016 2,053 0.231 

2017 2,065 0.232 

2018 2,041 0.230 

2019 1,940 0.232 

2020 1,059 0.233 

Total = 23,324 0.230 

Note. Table 1 presents number of firms including mean value of AMBI by fiscal year. 
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Table 2 

Frequency Distribution by Industry 

  Industry Name Frequency AMBI (M) 

1 Agriculture 60 0.230 

2 Food Products 463 0.233 

3 Candy & Soda 81 0.229 

4 Beer & Liquor 107 0.235 

5 Tobacco Products 32 0.240 

6 Recreation 139 0.230 

7 Entertainment 287 0.234 

8 Printing and Publishing 145 0.236 

9 Consumer Goods 330 0.232 

10 Apparel 317 0.236 

11 Healthcare 421 0.224 

12 Medical Equipment 943 0.234 

13 Pharmaceutical Products 1,905 0.234 

15 Rubber and Plastic Products 685 0.225 

14 Chemicals 127 0.230 

16 Textiles 66 0.219 

17 Construction Materials 488 0.220 

18 Construction 232 0.219 

19 Steel Works 304 0.218 

20 Fabricated Products 43 0.218 

21 Machinery 868 0.225 

22 Electrical Equipment 407 0.229 

23 Automobiles and Trucks 405 0.224 

24 Aircraft 159 0.220 

25 Shipbuilding, Railroad Equipment 68 0.205 

26 Defense 49 0.238 

27 Precious Metals 73 0.236 

28 Non-Metallic and Industrial Metal Mining 129 0.218 

29 Coal 111 0.210 

30 Petroleum and Natural Gas 1,284 0.229 

31 Utilities 936 0.215 

32 Communication 633 0.232 

33 Personal Services 275 0.228 

34 Business Services 3,243 0.233 

   (continued) 
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(continued)    

  Industry Name Frequency AMBI (M) 

35 Computers 761 0.235 

36 Electronic Equipment 1,639 0.232 

37 Measuring and Control Equipment 501 0.235 

38 Business Supplies 212 0.223 

39 Shipping Containers 120 0.223 

40 Transportation 627 0.219 

41 Wholesale 782 0.222 

42 Retail 1,337 0.235 

43 Restaurants, Hotels, Motels 435 0.234 

44 Banking 55 0.234 

45 Insurance 190 0.232 

46 Real Estate 82 0.230 

47 Trading 463 0.235 

48 Other 305 0.227 

  Total= 23,324 0.229 

Note. Table 2 presents number of firms and mean value of AMBI by Fama–French 48 industry 

classification. 
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Table 3 

Descriptive Statistics 

Variable N M SD Q1 Median Q3 

INEFF1 23,324 0.038 0.048 0.014 0.026 0.039 

INEFF2 23,324 0.077 0.092 0.026 0.051 0.084 

INEFF3 23,324 0.105 0.128 0.037 0.071 0.112 

INEFF4 23,323 0.092 0.112 0.032 0.060 0.101 

INEFF5 23,289 0.101 0.120 0.033 0.066 0.114 

AMBI 23,324 0.229 0.028 0.222 0.24 0.248 

AMBI_DUM 23,324 0.482 0.500 0.000 0.000 1.000 

AMBI_TFIDF 23,324 0.228 0.029 0.221 0.24 0.248 

AMBI_TF 23,324 0.231 0.022 0.222 0.239 0.247 

LNAT 23,324 7.065 2.014 5.692 7.116 8.432 

MB 23,324 4.157 5.937 1.443 2.404 4.253 

FIRMAGE 23,324 24.210 17.819 10.000 19.000 33.000 

TANGIBILITY 23,324 0.538 0.041 0.53 0.541 0.556 

SLACK 23,324 0.196 0.216 0.037 0.113 0.277 

LEV 23,324 0.511 0.218 0.347 0.523 0.673 

ROA 23,324 0.056 0.133 0.039 0.08 0.114 

LOSS 23,324 0.313 0.464 0.000 0.000 1.000 

KZINDEX 23,324 -14.843 64.914 -8.923 -1.96 0.645 

STDROA 23,324 0.091 0.162 0.018 0.037 0.093 

STDOCF 23,324 171.793 444.793 13.491 41.478 124.105 

CGOV 12,374 0.015 0.237 0.000 0.000 0.000 

AC_SIZE 12,374 1.211 0.383 0.693 1.099 1.386 

FINEXPERT 12,374 2.294 1.368 1.000 2.000 3.000 

CEOCHAIR 12,374 0.038 0.190 0.000 0.000 0.000 

Note. Table 3 presents sample descriptive statistics. The sample size for additional variables used 

in this study (e.g., AC_SIZE and FINEXPERT) may vary from the main analysis due to the 

additional missing data. All variables were winsorized at 1% and 99% (Golden, 2021; Hossain et 

al., 2021; Subedi & Farazmand, 2020). 
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Results 

In this section, I discuss the research method used to investigate the relationship between 

ambidexterity and investment efficiency, and the corresponding results are reported in Table 5.  I 

estimated the following equation with the year- and industry-fixed effects, where SIC codes were 

used to identify industries.  The dependent variable is investment inefficiency (INEFF), and the 

primary independent variable of interest is ambidexterity (AMBI). 

Table 4 presents the Pearson correlation coefficients among the variables.  The 

correlation between ambidexterity (AMBI) and investment inefficiency (INEFF1) was positive 

and not significant.  This is contrary to this paper’s postulations but since there may be 

confounding variables driving results in the univariate analysis, the relationship between 

ambidexterity and investment efficiency should be analyzed using multivariate regression.  

Results from the estimation of the empirical equation are reported in Table 5 (Column 1).  The 

results indicate that companies with high levels of ambidexterity have higher investment 

efficiency.  In line with this paper’s prediction in H1, the model yielded a negative and 

statistically significant coefficient of -0.2096 at the 1% level.  Thus, the results show Hypothesis 

1 is supported; ambidexterity is negatively associated with investment inefficiency. 

Turning to control variables, I documented several significant relationships.  As theorized 

by this paper, I found SIZE and FIRMAGE to be negative and significant, which means bigger 

firms with predictable operations and performance have better investment efficiency (Biddle & 

Hilary, 2006; Biddle et al., 2009).  I also found MB to be positive and significant, which suggests 

firms with higher investment opportunities, as measured by the market to book ratio, are 

associated with high levels of investment, which may lead to overinvestment and thus an inverse 

relationship with investment efficiency (Benlemlih & Bitar, 2018; Biddle & Hilary, 2006; García 
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Lara et al., 2016).  The coefficient of TANGIBLE was negative and significant, which suggests a 

reduction in resources available for speculation and investments in negative NPV projects results 

in investment efficiency.  LOSS was negative and significant, which suggests that firms with 

fewer financial resources are less likely to invest in negative NPV projects and have fewer 

resources for managerial optimism, which results in better investment efficiency (Benlemlih & 

Bitar, 2018). 

The coefficient of KZINDEX was negative and significant, suggesting financially 

constrained firms are heavily monitored, which results in higher investment efficiency.  

Similarly, the coefficient of LEV was negative and significant, supporting the finding by 

Benlemlih and Bitar (2018) that firms with higher leverage (LEV) pay more interest and are less 

likely to obtain additional debt financing, limiting their ability to invest in negative NPV 

projects, which leads to higher investment efficiency.  The coefficient of ROA was insignificant 

while ROA_STD was positive and significant, suggesting better performance provides firms with 

more resources for investment, which may lead to overinvestment activities and agency 

problems (Benlemlih & Bitar, 2018; Biddle & Hilary, 2006).  However, the coefficient of 

OPC_STD was negative and significant, suggesting firms with better free cash flow have higher 

investment efficiency (Biddle & Hilary, 2006).  

I also estimated Equation 2 while controlling for governance factors.  I controlled for 

board independence (BOD_INDEP), audit committee size (AC_SIZE), audit committee financial 

expertise (FIN_EXP), and CEO duality (CEOCHAIR) to address concerns regarding the impact 

of corporate governance on financial reporting quality (Be´dard, Chtourou, & Courteau, 2004; 

Biddle et al., 2009; Cheng, Dhaliwal, & Zhang, 2013).  I present the results in Column 2 of Table 

5.  The coefficient of ambidexterity (AMBI) was -0.204 and significant at the 1% level, which is 
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consistent with the base results presented in Column 1 of Table 5.  Consistent with my 

predictions, I found the audit committee size (AC_SIZE) coefficient to be negative and 

significant, which suggests larger audit committees are more effective at monitoring and 

reducing investment inefficiency (S.-S. Chen & Chen, 2012; Kao & Chen, 2020).  The 

coefficient of CEOCHAIR was not significant.  Lastly, the coefficient of FIN_EXP was positive 

and significant.
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Table 4  

Correlation Matrix 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 

1 INEFF1 1             
2 AMBI 0.002 1            
3 LNAT -0.033* 0.066* 1           
4 MB -0.016 0.081* -0.037* 1          
5 FIRMAGE -0.124* -0.017 0.428* -0.051* 1         
6 TANGIBILITY -0.062* -0.047* 0.012 -0.068* 0.070* 1        
7 SLACK -0.052* 0.079* -0.433* 0.179* -0.289* -0.250* 1       
8 LEV -0.030* -0.024* 0.392* 0.309* 0.183* 0.010 -0.415* 1      
9 ROA -0.001 -0.033* 0.435* -0.105* 0.207* 0.220* -0.454* 0.155* 1     

10 LOSS 0.036* 0.002 -0.388* 0.016 -0.239* -0.105* 0.280* -0.030* -0.480* 1    
11 KZINDEX -0.005 -0.013 0.142* -0.075* 0.073* 0.117* -0.293* 0.142* 0.112* -0.036* 1   
12 STDROA 0.113* 0.001 -0.428* 0.122* -0.229* -0.178* 0.391* -0.128* -0.474* 0.372* -0.172* 1  
13 STDOCF -0.006 0.065* 0.547* 0.036* 0.268* -0.021* -0.107* 0.145* 0.117* -0.120* 0.035* -0.096* 1 

Note. Table 4 presents the Pearson correlation statistics of the independent variable of interest (AMBI) and other selected variables.  

*p < .01.
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Table 5  

The Effect of Ambidexterity on Investment Efficiency 

    (1) (2) 

Variable Expected Sign 
 

INTERCEPT 
 

0.105*** (18.14) 0.119*** (14.36) 

AMBI H1: - -0.210*** (-3.92) -0.204*** (-2.62) 

LNAT - -0.001*** (-3.35) -0.001** (-2.42) 

MB + 0.000** (2.27) 0.000** (2.19) 

FIRMAGE - -0.000*** (-12.33) -0.000*** (-9.59) 

TANGIBILITY - -0.049*** (-7.57) -0.064*** (-6.99) 

SLACK - -0.027*** (-7.92) -0.029*** (-8.21) 

LEV - -0.013*** (-4.12) -0.007* (-1.93) 

ROA            +/- 0.001 (0.26) -0.021** (-2.05) 

LOSS             - -0.006*** (-4.71) -0.003 (-1.64) 

KZINDEX             - -0.000** (-2.19) -0.000** (-2.05) 

STDROA            +/- 0.047*** (5.72) 0.043*** (3.77) 

STDOCF            +/- -0.000*** (-5.33) -0.000*** (-4.88) 

CGOV - 
  

-0.000 (-0.08) 

AC_SIZE - 
  

-0.009*** (-3.52) 

FINEXPERT - 
  

0.002*** (3.31) 

CEOCHAIR +/-     -0.001 (-0.23) 

      

Industry FE   Yes Yes 

Year FE 
 

Yes Yes 

Adjusted R2 
 

0.175 0.220 

N   23,324 12,374 

Note. Table 5 presents ordinary least squares regression results testing H1 using Equation 2, 

where the dependent variable is INEFF1. The variable of interest is AMBI. Following Loughran 

and McDonald (2011), AMBI was scaled by the total length of the document, which is the total 

number of words in the conference call transcript. All variables are defined in Appendix B. The 

reported significance is based on robust standard errors and double clustered at the firm and year 

level. The t-statistics are presented in parentheses.  

*p < .10, two-tailed; **p < .05, two-tailed; ***p < .01, two-tailed.
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Additional Tests 

I performed various tests to evaluate the robustness of the findings.  First, I analyzed the 

impact of ambidexterity on investment efficiency using alternative ambidexterity measures.  I 

developed an indicator variable (AMBI_DUM) that equals 1 if the ambidexterity score is higher 

than the mean and 0 if the ambidexterity score is less than the mean.  

Next, I created an alternative measure of ambidexterity, AMBI_TFIDF, which uses the 

weighted count of the number of words associated with exploration and exploitation divided by 

the total number of words in a document.  Following Li et al. (2020), I weighted the word 

frequency in the document with the inverse frequency of documents with the word in the corpus 

to account for the importance of the word in both the document and corpus.  I created a third 

alternative measure of ambidexterity, AMBI_TF, which uses equal term frequency weighting 

where each word is simply counted in the document and given equal weight (Li et al., 2020; 

Loughran & Mcdonald, 2011).  Panels A and B of Table A1 in Appendix A list 20 of the most 

frequent exploration and exploitation words.  

Table 6 presents the results of the regression analysis.  The coefficients of the variables of 

interest, AMBI-DUM, AMBI_TFIDF, and AMBI_TF, were negative (-.003, -0.165, and -0.154, 

respectively) and significant at the 1% level across all three columns.  These results are 

consistent with the findings of the base model, where ambidexterity was negatively correlated 

with investment inefficiency. 

I also conducted another analysis using two alternative measures of investment 

efficiency: INEFF2 and INEFF3 (see section 4.1.b).  Table 7 presents the results of this analysis.  

Consistent with the findings of the base model, the coefficient for AMBI was -0.365 and 
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significant at the 1% level when INEFF2 was the dependent variable.  Similarly, the coefficient 

of AMBI was -0.395 and significant at the 1% level when INEFF3 was used as the dependent 

variable.  The results (untabulated) remained consistent when INEFF4 and INEFF5 were used.  

This supports the hypothesis that ambidexterity is positively correlated with investment 

efficiency and this finding is not driven by one proxy of investment efficiency. 

I further analyzed how ambidexterity leads to better investment efficiency.  As discussed 

previously (see section 2), agency costs increase investment inefficiency through both 

overinvestment and underinvestment while information asymmetry reduces investment 

efficiency through underinvestment.  Since ambidexterity mitigates both agency costs and 

information asymmetry (see section 3), I conducted an analysis to find the specific channels 

through which ambidexterity reduces investment inefficiency.  

I classified firms into two groups based on the residuals: underinvestment if the residuals 

from Equation 1 were negative and overinvestment if the residuals were positive.  Table 8 

presents the results of this analysis.  Column 1 presents results for the overinvestment group and 

Column 2 presents results for the overinvestment group with governance controls.  Column 3 

presents the results of the underinvestment group and Column 4 presents the results of the 

underinvestment group with governance controls.  The coefficient of AMBI was -0.491 and 

significant at the 1% level for the overinvestment group (Column 1).  AMBI remained negative (-

0.424) and significant at the 1% level when governance factors were controlled for the 

overinvestment group (Column 2).  However, the coefficient for the underinvestment group was 

not significant and it remained insignificant when governance factors were controlled.  This 

means ambidexterity reduces investment inefficiency by reducing overinvestment.  Overall, this 
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provides evidence that the negative correlation between ambidexterity and investment 

inefficiency holds for overinvestment. 

Lastly, I performed entropy balancing of the ambidextrous and non-ambidextrous firms 

to address functional form misplacement concerns and test the robustness of my findings 

(Bhandari, Golden, & Thevenot, 2020; Hainmueller, 2012).  Entropy balancing weights 

observations on a continuous scale and provides an optimum match between treatment and 

control observations (Bhandari et al., 2020; Wilde, 2017).  As shown in Table 9, Panel C 

(Column 1), the results of this analysis are consistent with the results presented in Table 5; the 

coefficient of AMBI remained negative (-0.139) and significant at the 5% level.  However, I 

found an insignificant relationship when I controlled for governance factors (Table 9, Panel C, 

Column 2). 
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Table 6 

The Effect of Ambidexterity on Investment Efficiency: Alternative Measures of Ambidexterity 

Variable (1) (2) (3) 

INTERCEPT 0.093*** (23.20) 0.096*** (23.44) 0.096*** (23.47) 

AMBI_DUM -0.003*** (-3.75) 
    

AMBI_TFIDF 
  

-0.165*** (-5.56) 
  

AMBI_TF 
    

-0.154*** (-5.56) 

LNAT -0.001*** (-5.10) -0.001*** (-5.64) -0.001*** (-5.68) 

MB 0.000*** (4.81) 0.000*** (4.61) 0.000*** (4.59) 

FIRMAGE -0.000*** (-14.98) -0.000*** (-14.81) -0.000*** (-14.81) 

TANGIBILITY -0.044*** (-8.79) -0.044*** (-8.82) -0.044*** (-8.83) 

SLACK -0.019*** (-10.70) -0.019*** (-10.84) -0.019*** (-10.84) 

LEV -0.012*** (-6.44) -0.012*** (-6.25) -0.012*** (-6.23) 

ROA   0.003 (1.05)  0.003 (0.91)  0.002 (0.90) 

LOSS -0.003*** (-4.29) -0.004*** (-4.37) -0.004*** (-4.36) 

KZINDEX -0.000*** (-3.54) -0.000*** (-3.71) -0.000*** (-3.70) 

STDROA 0.030*** (9.15) 0.030*** (9.14) 0.030*** (9.17) 

STOCF -0.000*** (-4.10) -0.000*** (-3.76) -0.000*** (-3.80) 

    

Industry FE Yes Yes Yes 

Year FE Yes Yes Yes 

Adjusted R2 0.227 0.228 0.228 

N 23,324 23,324 23,324 

Note. Table 6 where the dependent variable is INEFF1 in Columns 1, 2, and 3. The variable of 

interest is AMBI_DUM in Column 1, AMBI_TFIDF in Column 2, and AMBI_TF in column 3. 

All variables are defined in Appendix A. The reported significance is based on robust standard 

errors and is double clustered at the firm and year level. The t-statistics are reported in 

parentheses.  

***p < .01, two-tailed.
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Table 7 

The Effect of Ambidexterity on Investment Efficiency: Alternative Measures of Investment 

Efficiency 

  (1) (2) 

Variable 
  

INTERCEPT 0.142*** (12.03) 0.186*** (11.80) 

AMBI -0.365*** (-5.16) -0.395*** (-4.22) 

LNAT -0.005*** (-8.64) -0.002** (-2.28) 

MB 0.001*** (7.26) 0.001*** (2.96) 

FIRMAGE -0.000*** (-11.72) -0.001*** (-12.08) 

TANGIBILITY -0.083*** (-4.40) -0.120*** (-4.89) 

SLACK 0.058*** (12.25) -0.022*** (-3.58) 

LEV 0.007* (1.82) 0.033*** (6.24) 

ROA -0.047*** (-5.99) -0.059*** (-6.12) 

LOSS 0.014*** (9.53) 0.012*** (5.23) 

KZINDEX -0.000 (-0.26) -0.000*** (-3.51) 

STDROA 0.089*** (11.09) 0.112*** (10.57) 

STOCF 0.000 (0.49) -0.000*** (-4.90) 

   

Industry FE Yes Yes 

Year FE Yes Yes 

Adjusted R2 0.271 0.1194 

N 23,324 23,324 

Note. Table 7 presents ordinary least squares regression results testing H1 using Equation 1 with 

alternative measures of investment inefficiency: INEFF2 and INEFF3. The variable of interest is AMBI. 

All variables are defined in Appendix B. The reported significance is based on robust standard errors and 

double clustered at the firm and year level. The t-statistics are reported in parentheses.   

*p < .10, two-tailed; **p < .05, two-tailed; ***p < .01, two-tailed.
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Table 8 

Overinvestment versus Underinvestment Analysis 

  (1) (2) (3) (4) 

Variable 
  

INTERCEPT 0.240*** (12.62) 0.253*** (9.17) 5.038 (0.74) 14.996 (0.81) 

AMBI -0.491*** (-4.50) -0.424*** (-2.87) 0.967 (0.05) -0.250 (-0.50) 

LNAT -0.004*** (-4.65) -0.004*** (-3.54) -0.418 (-1.14) -0.971 (-1.00) 

MB 0.000*** (3.77) 0.001** (2.21) -0.260 (-1.13) -0.587 (-1.11) 

FIRMAGE -0.001*** (-12.77) -0.001*** (-9.29) 0.005 (0.45) 0.018 (0.74) 

TANGIBILITY -0.170*** (-5.52) -0.184*** (-4.14) -6.607 (-0.95) -17.784 (-0.90) 

SLACK -0.072*** (-9.55) -0.078*** (-7.82) -0.604 (-0.93) -0.471 (-0.41) 

LEV -0.030*** (-4.99) -0.017** (-2.15) 2.450 (1.50) 5.830 (1.37) 

ROA 0.009 (0.79) -0.028 (-1.48) 0.142 (0.20) -4.425 (-1.57) 

LOSS -0.010*** (-3.86) -0.002 (-0.54) -0.614 (-0.54) -1.996 (-0.72) 

KZINDEX -0.000 (-0.37) 0.000 (0.38) -0.003** (-2.55) -0.005* (-1.89) 

STDROA 0.095*** (7.58) 0.102*** (4.17) 0.592 (0.54) 0.091 (0.03) 

STDOCF -0.000*** (-4.47) -0.000*** (-4.43) 0.001 (1.11) 0.002 (0.92) 

CGOV 

  
-0.001 (-0.18) 

  
0.952 (1.46) 

AC_SIZE 

  
-0.013*** (-2.85) 

  
-0.798 (-0.65) 

FINEXPERT 

  
0.003*** (2.79) 

  
0.592 (0.91) 

CEOCHAIR     -0.003 (-0.61)     -0.100 (-0.11) 

     

Industry FE Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes 

Adjusted R2 0.268 0.307 0.005 0.009 

N 8,695 4,986 14,629 7,388 

Note. Table 8 presents ordinary least squares regression results testing H1 using Equation 1. Column 1 

regresses overinvestment (OVERINVEST), which is measured as the positive residuals from the 

investment model. Column 2 regresses overinvestment with governance controls. Column 3 regresses 

underinvestment (UNDERIVEST), which is measured as the negative residuals from the investment 

model. Column 4 regresses underinvestment with governance controls. The variable of interest is AMBI. 

All variables are defined in Appendix A. The reported significance is based on robust standard errors and 

double clustered at the firm and year level. The t-statistics are reported in parentheses.  

*p < .10, two-tailed; **p < .05, two-tailed; ***p < .01, two-tailed.
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Table 9 

Entropy Balancing 

Panel A: First Three Moments of Control Variables Before Entropy Balancing 

  Treatment (AMBI_DUM = 1) Control (AMBI_DUM = 0) 

Variables M Variance Skewness M Variance Skewness 

LNAT 6.098 3.158 0.142 7.966 3.207 -0.201 

MB 3.801 33.130 4.489 4.489 36.990 4.120 

FIRMAGE 21.300 250.500 1.129 26.920 364.800 0.783 

TANGIBILITY 0.538 0.002 -2.713 0.539 0.001 -3.581 

SLACK 0.232 0.059 1.241 0.163 0.033 1.724 

LEV 0.478 0.051 0.102 0.542 0.043 -0.183 

ROA 0.031 0.027 -2.532 0.080 0.007 -2.931 

LOSS 0.409 0.242 0.371 0.224 0.174 1.325 

KZINDEX -20.720 7116.000 -7.500 -9.364 1448.000 -14.850 

STDROA 0.123 0.040 3.677 0.061 0.011 6.325 

STOCF 64.820 44413.000 10.680 271.500 320214.000 4.257 
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Panel B: First Three Moments of Control Variables After Entropy Balancing 

  Treatment (AMBI_DUM = 1) Control (AMBI_DUM = 0) 

Variables M Variance Skewness M Variance Skewness 

LNAT 6.098 3.158 0.142 6.098 3.158 0.142 

MB 3.801 33.130 4.489 3.801 33.130 4.489 

FIRMAGE 21.300 250.500 1.129 21.300 250.500 1.129 

TANGIBILITY 0.538 0.002 -2.713 0.538 0.002 -2.713 

SLACK 0.232 0.059 1.241 0.232 0.059 1.241 

LEV 0.478 0.051 0.102 0.478 0.051 0.102 

ROA 0.031 0.027 -2.532 0.031 0.027 -2.532 

LOSS 0.409 0.242 0.371 0.409 0.242 0.371 

KZINDEX -20.720 7116.000 -7.500 -20.720 7116.000 -7.500 

STDROA 0.123 0.040 3.677 0.123 0.040 3.677 

STOCF 64.820 44413.000 10.680 64.820 44413.000 10.680 
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Panel C: Regression Analyses on Entropy Balanced Sample 
 

(1) (2) 

Variable Dependent Variable = INEFF1 

INTERCEPT 0.083*** (15.23) 0.094*** (12.33) 

AMBI -0.139*** (-3.77) -0.096 (-1.62) 

LNAT -0.001 (-1.37) -0.002*** (-2.89) 

MB 0.000* (1.87) 0.000 (0.24) 

FIRMAGE -0.000*** (-12.05) -0.000*** (-9.82) 

TANGIBILITY -0.037*** (-5.22) -0.052*** (-5.32) 

SLACK -0.015*** (-6.72) -0.019*** (-5.94) 

LEV -0.011*** (-4.47) -0.004 (-0.96) 

ROA -0.000 (-0.08) -0.016* (-1.85) 

LOSS -0.004*** (-3.67) 0.001 (0.55) 

KZINDEX -0.000*** (-4.27) -0.000*** (-2.86) 

STDROA 0.030*** (6.50) 0.021*** (2.82) 

STDOCF -0.000*** (-2.80) -0.001 (-0.89) 

CGOV 
  

0.007*** (3.12) 

AC_SIZE 
  

0.000 (0.38) 

FINEXPERT 
  

-0.001 (-1.21) 

CEOCHAIR 
  

-0.003 (-1.41) 

   

Industry FE Yes Yes 

Year FE Yes Yes 

Adjusted R2 0.220 0.248 

N 23,324 12,374 

Note. Table 10 - Panel A presents the first three moments (i.e., mean, variance, and skewness) of 

control variables in treatment (AMBI_DUM = 1) and control (AMBI_DUM = 0) groups before 

entropy balancing. Table 10 - Panel B presents the first three moments (i.e., mean, variance, and 

skewness) of control variables in treatment (AMBI_DUM = 1) and control (AMBI_DUM = 0) 

groups after entropy balancing. Table 10 - Panel C presents main regression results using an 

entropy balanced sample. The independent variable of interest is ambidexterity (AMBI). The 

advantage of entropy balancing over propensity score matching is that entropy balancing weighs 

observations on a continuous scale, which allows for an optimally weighted match between 

treatment and control observations while retaining the original sample size and improving 

efficiency (Wilde, 2017; Chapman et al., 2019). All variables are defined in Appendix A. The 

reported significance is based on robust standard errors. The t-statistics are reported in 

parenthesis.  

*p < .10, two-tailed; ***p < .01, two-tailed.
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Conclusion 

 Prior studies have suggested firms that have an exploration orientation are more likely to 

experience investment inefficiency through overinvestment while firms that have an exploitation 

orientation are more likely to have investment inefficiency via underinvestment (Navissi et al., 

2016).  I extended this research by analyzing how organizational ambidexterity is related to 

investment efficiency.  I measured ambidexterity using a novel approach that utilized machine 

learning following Bonsall et al. (2021) and Li et al. (2020).  I hypothesized that ambidexterity is 

positively correlated with investment efficiency.  The findings of the study supported the 

hypothesis and the results remained consistent across several robustness tests.  

 This study contributes to the literature by supporting and extending literature that adopts 

machine learning in measuring firm characteristics and analyzing their effects on accounting and 

financial outcomes (Bonsall et al., 2021; Li et al., 2020).  In addition, the results of this study 

contribute to the literature on firm strategy and firm performance by showing ambidexterity has 

an impact on investment inefficiency by reducing overinvestment.  

 .... This paper is subject to limitations.  First, although using machine learning is an improvement 

over the bag-of-words approach in that it reduces the natural bias of manual selection (Bonsall et 

al., 2021; Li et al., 2020), it does not eliminate the problem.  Thus, the results could suffer from 

natural bias in dictionary selection.  Second, the paper may suffer from omitted variable bias.  I 

addressed this by including the primary variables of investment efficiency along with industry- 

and year-fixed effects in all models.  The proxy for ambidexterity may not capture ambidexterity 

but rather other firm characteristics.  I addressed this by using various measures derived from the 

text analysis utilized in this study and showed that the results of the main findings remained 

consistent (Li et al., 2020; Loughran & Mcdonald, 2011). 
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Appendix A 

Ambidexterity and Calculation of Ambidexterity Scores 

1. Ambidexterity: Traced to the seminal work by March (1991), ambidexterity is a firm’s ability 

to pursue both exploitation and exploration simultaneously (Raisch et al., 2009).  I discuss 

each dimension of ambidexterity and how this study calculates them. 

2. Exploitation: Exploitation is a firm strategy that involves "refinement, efficiency, selection, 

and implementation" (March, 1991, p. 102).  A firm with this orientation focuses on long-

term projects and improving upon what they have already achieved (Miles et al., 1978). 

3. Exploration: Exploration involves pursuing discontinuous innovation and experimentation 

with the goal of creating new technologies and markets (Lubatkin et al., 2006).  It involves 

radical innovation that results in new products and new customers (Raisch et al., 2009). 

4. Calculation of ambidexterity scores: The interaction of the relative presence of explorative 

orientation and exploitative orientation related words (available in Appendix A).  More 

specifically, I measured ambidexterity as the interaction between exploration and exploitation 

scores.  For a firm’s exploration score, I divided the number of exploration words by the sum 

of exploration and exploitation words.  Similarly, I calculated a firm’s exploitation score by 

dividing the number of exploitation words by the sum of exploration and exploitation words.  
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Machine Learning Dictionary 

Panel A: Machine Learning Dictionary for Exploration 

EXPLORATI

ON 
      

experiment machine_learning skill_set product_design 

innovate talent product_design nimble 

experimentati

on 
use_case nimble push_envelope 

innovation 
feature_functiona

lity 
push_envelope immersive 

innovative create immersive ai_machine_learn 

creative alternative ai_machine_learn product_offering 

flexibility discovery_tool product_offering cut_edge 

test ecosystem cut_edge proprietary_technology 

explore push_boundary proprietary_technology technology_innovation 

testing analytic technology_innovation thing 

flexible product thing block_chain 

feature try_out block_chain creatively 

creativity 
artificial_intellige

nce 
creatively feature_set 

play programming feature_set edge 

science structure edge recipe 

functionality 
product_innovati

on 
recipe attack 

find novel attack mrna 

opportunity complexity mrna open_architecture 

differentiation drug_discovery open_architecture multiplexing 

variety test_out multiplexing sophistication 

customization 
product_develop

ment 
sophistication innovator 

discover game_play innovator flavor_profile 

concept 
competitive_adva

ntage 
flavor_profile cut_edge_technology 

expertise cutting-edge cut_edge_technology 
natural_language_processin

g 

optionality research 
natural_language_processin

g 
gameplay 

versatility menu gameplay datum_analytic 

differentiate pioneering datum_analytic technological 
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personalizatio

n 
game technological applicability 

invention 
technology_devel

opment 
applicability machine_learning_deep 

technique approach machine_learning_deep deep_learning 

intellectual_pr

operty 
interactivity deep_learning constantly_innovate 

development technologically constantly_innovate 
artificial_intelligence_machi

ne_learning 

advantage gamification 
artificial_intelligence_machi

ne_learning 
invent 

offering creator invent consumer_research 

learning interoperability consumer_research product_concept 

search datum_science product_concept datum_mining 

discovery curate datum_mining blockchain_technology 

partner democratize blockchain_technology digital_twin 

augmented_re

ality 

technology_oppo

rtunity 
digital_twin consumer_testing 

technology_pl

atform 
molecule consumer_testing technological_solution 

core_technolo

gy 
space technological_solution innovative_creative 

application connectivity innovative_creative genome_editing 
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Panel B: Machine Learning Dictionary for Exploitation 

exploitation operate_efficiently take_cost_out change_management 

execute value_engineering standardized 
product_development_p

rocess 

efficient access production_process knowhow 

optimize use 
integration_capabili

ty 
distribution_system 

implement cost_efficiency integrated locally 

efficiency enhance smarter development_process 

optimization modernize automated cross-functional 

execution best_practice design_engineering manufacturability 

selection simplify 
productivity_efficie

ncy 
technology_integration 

utilize redesign service_offering design_process 

improve_efficiency centralize 
efficiency_producti

vity 
engineering_capability 

efficiently scalable transfer_knowledge craft 

deploy enhancement construct commercialization 

choice manufacture scale_up commercially 

implementation 
improve_customer_expe

rience 
eliminate_waste process_excellence 

select specification extract_value usability 

efficient_effective streamline_operation quality_control 
manufacturing_capabilit

y 

standardize solve_problem throughput assortment 

integrate process_improvement cost-efficient execution_capability 

automation productization mass_customization mobilize 

operationalize upgrade cost_effective_way orchestrate 

cost-effective save_money decide modify 

become_efficient tailor 
effectively_efficient

ly 
requirement 

standardization localization pursue solution_provider 

scale reengineer evaluate interoperable 

streamline drive_out_cost distribution_process selective 

system establish cost_effectiveness production 

effective fit-for-purpose lean_manufacturing prosecute 

streamline_process proven efficient_productive vertical_integration 

refine low-cost operation_team 
engineering_manufactur

ing 

operational_efficien

cy 
scalability 

maximize_efficienc

y 
automation_tool 
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exploit highly_efficient best localize 

automate productive fine-tune centralization 

choose know-how faster_cheaper operate 

effective_efficient employ share_best_practice allocate_resource 

manufacturing_proc

ess 
customize process_capability commercialize 

drive_down_cost deployment engineering_process fine_tune 

effectiveness simplification 
technology_advance

ment 
hone 

create_value engineering_solution technology_solution transform 

streamlined efficiency_effectiveness best-in-class best-of-breed 

integration centralized functional maximize 

operational_excelle

nce 
economy_scale smart modularize 

productivity manufacturing 
efficiently_effective

ly 
high-quality 

planning productize best_breed route_planning 

operational 
technology_improveme

nt 
operability 

 
design_manufactura

bility 
integrate_solution harmonize 

 
automation_robotic system_capability labor_scheduling  

knowledge_transfer intelligent 
technology_enhance

ment  
robotic_automation  maximize_value  
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Table 11 

Top 20 Exploration and Exploitation Words by Relative Contribution 

Panel A: Top 20 Exploration Words by Relative Contribution 

Word 

Relative 

Contribution 

thing 0.272977302 

product 0.151141848 

opportunity 0.144877676 

find 0.038736599 

create 0.030431884 

partner 0.029738963 

space 0.025661249 

play 0.02340487 

approach 0.023257158 

development 0.021079919 

test 0.015571171 

application 0.014252552 

unique 0.012370288 

structure 0.012252028 

flexibility 0.010347956 

evolve 0.01007996 

innovation 0.009514517 

advantage 0.008967959 

alternative 0.008016709 

offering 0.007880913 
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Panel B: Top 20 Exploitation Words by Relative Contribution 

Word Relative Contribution 

use  0.163  

plan  0.123  

best  0.065  

operate  0.041  

system  0.040  

production  0.038  

produce  0.026  

scale  0.024  

execute  0.024  

decide  0.023  

access  0.019  

evaluate  0.018  

integrate  0.017  

efficiency  0.016  

deploy  0.016  

implement  0.016  

efficient  0.014  

pursue  0.013  

effective  0.013  

choose  0.013  

productivity  0.012  

operational  0.012  
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Appendix B 

Variable Definitions 

Ambidexterity Variables 

AMBI = Ambidextrous orientation calculated as the interaction of the relative 

presence of explorative orientation and exploitative orientation 

(available in Appendix A).  More specifically, I measured 

ambidexterity (AMBI) as the interaction between exploration and 

exploitation scores.  For a firm’s exploration score, I divided the 

number of exploration words by the sum of exploration and 

exploitation words. Similarly, I calculated a firm’s exploitation score 

by dividing the number of exploitation words by the sum of 

exploration- and exploitation-related words.  I then obtained the 

firm’s ambidexterity measure by multiplying the exploration score 

with the exploitation score. 

AMBI_DUM = An indicator variable that equals 1 if AMBI is higher than the median 

value of overall sample during the fiscal year and 0 otherwise.  I 

partitioned the sample into high (AMBI_DUM = 1) and low 

(AMBI_DUM = 0) ambidexterity groups based on the respective 

median split at AMBI for each fiscal year; 

AMBI_TFIDF = Ambidexterity measured as the weighted count of the number of 

words associated with exploration and exploitation divided by the 

total number of words in a document.  I weighted the word frequency 

in the document with the inverse frequency of documents with the 

word in the corpus to account for the importance of the word in both 

the document and corpus. 

AMBI_TF = Equal term frequency weighting where I counted the number of 

words for each value in the document and gave them equal weight. 

Dependent Variables 

INEFF1/ 

INEFF2/ 

INEFF3/ 

INEFF4/ 

INEFF5 

= Higher values of INEFF indicate higher investment inefficiency.  

INEFF is calculated as the absolute value of the residuals from the 

following equation: 

INVESTit = α0 + β1 SALEGRi,t-1 + β2 NEGi,t-1 + β3 NEG × SALEGR 

i,t-1 + ϵit 

where SALEGR is defined as the annual revenue growth of firm i in 

the last year and NEG is an indicator variable that equals 1 if 

SALEGR is negative and 0 otherwise.  I used four INVEST proxies to 

calculate five different investment inefficiency measures (INEFF1, 

INEFF2, INEFF3, INEFF4, INEFF5).  INVEST1 is the sum of 

capital expenditures, all deflated by the lagged book value of total 

assets (Bhandari & Javakhadze, 2017; Kusnadi & Wei, 2017). 

INVEST2 is the sum of capital and research and development (R&D) 
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expenditures, all deflated by the lagged book value of total assets 

(Kusnadi & Wei, 2017).  INVEST3 is the sum of capital, R&D, and 

acquisition expenditures, all deflated by the lagged book value of 

total assets (Kusnadi & Wei, 2017).  INVEST4 is calculated as the 

sum of R&D expenditure and the yearly change in property, plant, 

and equipment, all deflated by the lagged book value of total assets 

(Bhandari & Javakhadze, 2017; Chen et al., 2011).  INVEST5 is 

calculated as the sum of inventory, R&D expenditure, and the yearly 

change in property, plant, and equipment, all deflated by the lagged 

book value of total assets (R. Chen et al., 2017). 

OVERINVEST/ 

UNDERINVEST 

= I sorted firms yearly based on the residuals from Equation 1 and 

classified positive residuals as overinvestment (OVERINVEST) and 

negative residuals as underinvestment (UNDERINVEST).  For 

descriptive purpose, I took the absolute value of negative accruals so 

that higher values of UNDERINVEST indicate higher investment 

inefficiency. 

Control Variables 

LNAT = The natural logarithm of total assets. 

MB = The market-to-book ratio calculated as the market value of equity 

divided by the book value of the equity. 

FIRMAGE = The number of fiscal years since a firm was included in the 

Compustat database. 

TANGIBILITY = Assets tangibility was estimated following Almeida and Campello 

(2007) and Lei et al. (2018), calculated as:  

(0.715 * receivables + 0.547 * inventories + 0.535 * fixed capital) 

deflated by the book value of total assets net of cash, where fixed 

capital is calculated as total assets minus current assets and book 

value of total assets net of cash is calculated as total assets minus 

cash. 

SLACK = Cash scaled by total assets. 

LEV = Total liabilities divided by total assets. 

ROA = Return on assets, calculated as income before extraordinary items, 

divided by total assets. 

LOSS = An indicator variable that equals 1 if income before extraordinary 

item is negative and 0 otherwise. 
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KZINDEX = KZ Index, a measure of financial constraint, was estimated following 

Kaplan and Zingales (1997) and Almeida et al. (2004).  Higher 

values of KZ Index indicate higher financial constraint.  The index is 

calculated as: -1.001909 * ((IB + DP) / PPENT) + (0.2826389 * TQ) 

+ (3.139193 * (DLTT + DLC) / (DLTT + DLC + SEQ)) -(39.3678 * 

(DVC + DVP) / PPENT) - (1.314759 * CHE / PPENT) 

where IB is income before extraordinary items, DP is depreciation 

and amortization, PPENT is total net property, plant, and equipment, 

TQ is Tobin’s Q calculated as the total market value of a firm (book 

value of debt + market value of equity) divided by the total book 

value of the firm (total book value of debt and equity), DLTT is total 

long-term debt, DLC is total debt in current liabilities, SEQ is total 

stockholders’ equity, DVC is common dividends, DVP is preferred 

dividends, and CHE is cash and short-term investments. 

STDROA = The standard deviation of the yearly return on assets calculated over 

the prior five years. 

STDOCF = The standard deviation of the yearly cash flow from operation 

calculated over the prior five years. 

CGOV = A broad measure of corporate governance calculated as the total 

number of governance strengths minus the total number of 

governance concerns available in MSCI’s KLD Stats.  Since MSCI's 

KLD use of performance indicators under both aggregate strength 

and aggregate concern vary by year, I scaled the aggregate value of 

governance strengths and concerns by number of indicators used in 

each year.  A higher value of CGOV indicates strong corporate 

governance. 

AC_SIZE = The natural logarithm of the number of audit committee members. 

FINEXPERT = The number of audit committee members that are financial experts. 

CEOCHAIR = An indicator variable of 1 if a CEO serves as the chair of the board 

and 0 otherwise. 
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• Participated in policy reviews and recommend changes in Administrative Orders and 

Individual Living Manual. 

• Investigated allegations of caregiver misconduct, abuse, neglect or misappropriation 

 
Dungarvin, LLC. Madison, WI 
Program Director, 9/2012 – 11/2014 

• Managed high acuity programs in Baraboo, Reedsburg and Winfield with a combined 

budget of over 

$2million and 35 staff members; conducting the full cycle of staff management (from 

pre-hire to post termination). 

• Successfully reduced overtime costs from 20% of the wage costs to approximately 2%. 

• Audited, approved and processed employee payroll accurately and efficiently using 

Kronos software. 

• Conducted environmental safety audits of all programs utilizing Dungarvin’s 

environmental health and safety audit checklist. 

Praxis Strategies & Solutions, Inc. South Bend, IN  
Intern - Associate Consultant, 6/2013 - 9/2013 

• Collaborated with senior consultants in developing economic and financial models for 

nonprofit organizations, public agencies and small businesses. 

• Assisted senior consultants in conducting program impact analyses for clients; developed 

a model using EZ Reports [an Indiana Department of Education (IDE) database] to 

evaluate the impact of a $300,000 grant by IDE to the Boys and Girls Club of Hammond 

Indiana targeting at risk students.  

• Utilized Excel and SPSS for statistical analyses, evaluating client data, producing reports 

and making data driven 

 

Malawi Mail, Lilongwe, Malawi 
Staff Reporter, 01/2010 - 5/2011 
 

• Researched and wrote stories for publication 

• Wrote 109 stories that were published with 8 lead stories and 12 front page stories. 

• Conducted interviews with news sources. 

• Attended court proceedings, press conferences, and other meetings of public interest. 

 


