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Top Management Team Heterogeneity, Governance Changes and Book-Tax Differences
Abstract
Book-tax differences (BTD) explain the differences between accounting and tax incomes. This study examines the extent to which the heterogeneity of the top management team (TMT) can explain a firm’s BTD level with a specific focus on the effect of the 2012 changes in the Malaysian corporate governance regulations. Within the TMT’s strategic and social contexts, age, tenure, education and gender heterogeneities are hypothesised to have significant relationships with the firm’s BTD level. Psychologically and socially inspired-upper echelons theory underpins the hypotheses development. Using a sample of Bursa Malaysia listed firms for the eight-year period from 2008 to 2015, the findings suggest significant relationships between BTD and heterogeneity in age, tenure and education.  The relationship between age and tenure heterogeneity is attributed to the subsample period prior to the change in the corporate governance regulations. The low heterogeneity subsample is the source of the observed relationship between BTD and heterogeneity in education. This study contributes to the existing literature and practice by providing new evidence to support psychologically and socially inspired-upper echelons theory in explaining the effect that TMT heterogeneity has on a firm’s BTD level. This study also provides new insights on financial reporting and taxation from a governance perspective. 
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1. 
Introduction 
In this paper, we seek to make a number of new contributions to the extant literature by examining the extent to which top management team (TMT) heterogeneity can explain the levels of book-tax differences (BTD) of public-listed corporations. Our analysis is informed by insights distinctively drawn from psychologically and socially inspired-upper echelons theory within the TMT’s strategic and social frameworks.

BTD arises from differences between accounting and tax incomes. The differences can reflect managerial behaviours towards earnings and taxes, and the extent of passive interactions between both income measures (Graham, Raedy & Shackelford, 2012).  Past research finds the non-conformity of book and tax income relevant to accounting-related information content, including in the aspects of tax planning, earnings management and earnings persistence (e.g., Hanlon, 2005; Graham et al., 2012). Taxation studies use BTD as a proxy for tax planning (Desai & Dharmapala, 2009; Blaylock, Shevlin & Wilson, 2012).
 Arguments of “unfair share of tax”, “the rich pay less” and “detrimental effects on public provision” underpin the emphasis of the efforts of governments around the world to clamp down on aggressive tax planning activities. In Malaysia, for example, the Government has doubled its efforts to combat tax dodging through increased enforcement provision in its 2016 Budget recalibration (Ministry of Finance, 2016). Similarly, more stringent tax audit procedures and schemes have been recently enforced by the Malaysian tax authority – Inland Revenue Board of Malaysia (IRBM) – to increase tax revenue through increased compliance (IRBM, 2015). In this setting, it is crucial to investigate the effects of management team-related factors on firm BTD levels (as a proxy for tax planning) in order to assess the indirect effects of the management team’s attributes on the country’s tax revenues. This is because BTD measures deviation of firm taxable income from accounting income, which can then collectively affect the tax gap of a country. 
Several aspects are claimed to have a direct or indirect relationship with firms’ BTD levels, including corporate governance. Previous studies, however, have inclined to focus more on the agency perspective of taxation (e.g., the extent to which  corporate governance mechanisms relate to tax planning levels) (Lanis & Richardson, 2011; Armstrong, Blouin, Jagolinzer & Larcker, 2015), and thus ignore the fact that corporate strategic decisions can also be influenced by the heterogeneity of the TMT (Carpenter, 2002).
 Against this setting, examining the relationship between BTD and heterogeneity of TMT provides insights that can inform previous and future research on the relevance of the attributes of top executives, as a team in predicting firm BTD levels. To the best of our knowledge, this is the first study to examine the extent to which the TMT heterogeneity explains firms’ BTD levels. Therefore, investigating the extent to which the TMT heterogeneity is related to BTD allows an assessment of whether the dynamics of TMT can explain firms’ BTD levels, including as a proxy for tax planning engagement. 
More specifically, this neglected area of research concerns the influence of a group of senior individuals, termed as TMT by upper echelons literature, on firms’ BTD levels. In particular, psychologically and socially inspired-upper echelons theory, in contrast to agency theory, focuses on the importance of psychological, social and other observable behavioural characteristics of TMTs in shaping firms’ strategic decisions and major organisational outcomes (Michel & Shaked, 1984). This is based on upper echelons tenets of recognising the central role of senior executives’ behaviours, beliefs, cognitions, social interactions, values and perceptions on firm performance (Hambrick & Mason, 1984), of which TMT’s choices and actions through their powerful roles can significantly influence and affect the organisation (Carpenter, Geletkanycz & Sanders, 2004). 
It is also argued that the effects of TMT heterogeneity vary within the strategic and social –  including behavioural and psychological – contexts of the TMT members’ tasks, with strategic heterogeneity often claimed by researchers to be related to strategic decisions, such as decisions relating to securing competitive edge and international operations. By contrast, some have argued that social heterogeneity is relevant to resolving behavioural, psychological and social conflicts (Hambrick, Cho & Chen, 1996; Carpenter, 2002). The variations are also applicable in terms of the effects of TMT heterogeneity on tax affairs. This is because taxation is one of the functional areas that can directly contribute to the organisational performance within the strategic context of an organisation’s goal, in which the level of performance that can be achieved by the TMT is conditional upon the degrees of social conflict or harmony that exist among the TMT members. Thus, ignoring the influence of TMT on firms’ BTD levels would draw an arguably incomplete conclusion surrounding the issue of how corporate governance affects firms’ strategic decisions, as differences in individual characteristics of corporate elites may imply variations in BTD levels. This study, therefore, aims to investigate the extent to which TMT heterogeneity, consisting of age, tenure, gender and educational background, can explain firms’ observable BTD levels. The analysis employed consists of an objective examination of firms’ BTD levels, while controlling for discernible variations of top management characteristics. 

This is conducted by analysing taxation, finance and TMT data of non-financial listed Malaysian firms for eight years: 2008-2015.  The tax and TMT data were hand-collected from the sampled firms’ annual reports. The financial data were gathered from Thomson Datastream. Overall, this study finds a significant negative relationship between a firm’s BTD level, and age and tenure heterogeneities. There is also a significant relationship between the BTD level and education heterogeneity, but in contrast to age and tenure heterogeneities, the nature of the relationship is positive. The data are also analysed using subsamples of periods prior, and subsequent, to the change of Malaysian Code of Corporate Governance in 2012, and subsamples of low and high heterogeneity. The findings indicate the subsamples of prior period, as the source of the observed relationship between BTD and age heterogeneity, and tenure heterogeneity, while low-heterogeneity firms are the sources of the relationship between BTD and education heterogeneity.
The findings of this study contribute to the existing literature by providing new evidence to support psychologically and socially inspired-upper echelons theory in explaining the effect of heterogeneity of TMTs on firms’ BTD levels within the strategic and social context of the organisation and the TMT itself. This study, therefore, provides new insights on BTD from a governance perspective and, in particular, on what level an observable heterogeneity within TMT can explain firms’ BTD levels. From the tax authority’s perspective, the findings suggest heterogeneity as an additional factor that needs to be considered in tax investigation and audit framework. As a proxy of tax planning, the findings on BTD and TMT heterogeneity can be useful to the public and, in particular, to shareholders and industry players in highlighting that heterogeneity of TMT characteristics can be indicative of tax planning engagement. Similarly, the findings can be beneficial to other stakeholders, such as creditors, suppliers and employees through broadening the view of what management characteristics can explain differences between financial reporting and tax reporting, which can then offer insights into potential reputational risks that public corporations are exposed to. 
The paper proceeds as follows: Section 2 presents issues relating to book-tax differences and governance within the Malaysian corporate context. Section 3 discusses the theory, literature review and hypotheses development. Section 4 presents the research design. Section 5 presents and discusses the results. Section 6 presents the further tests, while Section 7 summarises and concludes the paper.
2. Book-tax differences, governance changes and the Malaysian corporate context
Following the global phenomenon of International Financial Reporting Standards (IFRS) adoption, the levels of unconformity between accounting and tax incomes across countries, termed as BTD, are largely driven by variations in tax regulations.
  In Malaysia, the sources of taxation law include taxation acts, public rulings and tax law cases. The first income tax regulation, Income Tax Ordinance, was enacted in 1947, followed by the Sabah Income Tax Ordinance of 1956 and the 1960 Sarawak Inland Revenue Ordinance (ITO 1947, 1961). In 1967, the ordinances were superseded by Income Tax Act 1967 (ITA 1967, 2008). Taxation on corporate incomes for a year of assessment in Malaysia is assessed based on current-year assessment under a self-assessment system. Dividends received by shareholders are assessed under the single-tier system from 2008 onwards, which replaced imputation system. Noticeably, corporate taxation has consistently been the main contributor to the Malaysian Government’s revenue. For example, in 2015, 59 per cent of the direct tax revenue was derived from corporate taxation (IRBM, 2016).  Taxable income of large firms in Malaysia is charged at 24 per cent from 2016 onwards, and this is one per cent less compared to the rate that had been imposed from 2009.
 

The IRBM’s Chief Executive Officer, Datuk Sabin Samitah, had expressed the authority’s serious concerns over the shortage of tax revenues to the country as the tax gap of the country (i.e., a measure of differences between tax collected and tax theoretically due) has been consistently at 20 per cent (RM47 billion, approximately  USD11.3 billion) since 2015 (Malaymail Online, 2017). The Government is determined to significantly reduce the gap in future years through its stern efforts to improve tax compliance (Ministry of Finance, 2017). The initiatives taken by the Malaysian tax authority, IRBM, include rewards for information supplied by the public, business premise visitations, and establishment of anti-avoidance provisions. In the 2016 Budget recalibration (Ministry of Finance, 2016), the Government revised its initial 2016 Budget to increase provisions to combat aggressive tax planning. These are crucial to reduce the risks these activities pose to the country’s tax revenues. In recent years, a number of high-profile tax cases involving public-listed firms from various sectors were sent for trials. For example, MK Land Bhd, a property developer firm, was billed for RM80.8 million (approximately USD19.5 million) in May 2017 for disputes relating to badges of trade, basis periods and deductions under Section 33(1) of the 1967 Income Tax Act (The Star, 2017b). Similarly, in another related case – Country Heights Holdings Bhd – the IRBM raised a winding-up petition against the giant firm’s subsidiary due to arrears of RM22.5 million (approximately USD5.4 million) of tax  liability (The Star, 2017a). The authority is aggressive in tackling tax issues without exception. For example, in November 2016, Tenaga Nasional Bhd, a monopoly government-owned utility listed firm, was billed for RM2.1 billion (approximately USD0.5 billion) due to disputes in capital expenditure in claiming tax incentives (The Star, 2016).
In line with the strict tax enforcement stance of the tax authority, the general public has also become highly sensitive to, and less tolerant of, corporate tax non-compliance. In particular, civil societies and pressure groups have urged the government to plug all corporate tax loopholes in order to stop tax-dodging activities (Malaysiakini, 2013).  Despite this, a recent Malaysian BTD study investigating BTD and information content of taxable income finds significant gaps of accounting and tax income between “high” and “low” tax burden publicly listed subsamples. The tax income component was reported as value-relevant, reflecting shareholders’ valuation on the quality of reported earnings of publicly listed firms (Noor, Mastuki & Bardai, 2009). Additional taxation studies using Malaysian data also find several factors that can explain variances of tax burden between firms, such as industrial sector (Derashid & Zhang, 2003), operations in multiple jurisdictions (Abdul Wahab, 2016) and corporate governance quality (Mahenthiran & Kasipillai, 2012). These studies, however, did not address the extent to which governance mechanisms influence the BTD within a heterogeneous TMT context.  
Discernibly, tax authorities of western countries, for example, the US, the UK and the Netherlands, have been using corporate governance to assess tax risks for years (OECD, 2009). While specification of corporate governance in assessing tax risks has been made inexplicit by IRBM, the Malaysian Tax Audit Framework 2017 stipulates risk assessment as a factor for tax audit selection, for which the assessment criteria include TMT structure and prior tax case of a firm’s directors (IRBM, 2017). Malaysian tax professionals have also suggested that TMT with good corporate governance practice is able to effectively manage tax risks and reduce misconduct through limiting unethical behaviour and reducing moral hazards (Business Times, 2015). To minimise governance misconduct among public-listed firms in Malaysia, the Securities Commission of Malaysia (SC) has facilitated the establishment of an NGO that can educate and encourage good governance practices in Malaysian firms. Specifically, the Malaysian Institute of Corporate Governance (MICG) was established in 1998 with four missions, namely: (i) promoting corporate governance; (ii) defining best practices; (iii) facilitating the adoption of best practices (MICG, 2017); and (iv) internalisation of a culture of good governance (Securities Commission Malaysia, 2017a). The SC has also issued the Malaysian Code of Corporate Governance (MCCG). The Code was first released in 2000, and it has subsequently been revised three times (i.e., in 2007, 2012 and 2017).
 Among others, the Code was designed to meet the objective of setting the broad principles and specific recommendations of good governance practices among publicly listed firms in Malaysia.
Despite the growing concern relating to the implications of governance practices on shareholders’ welfare in Malaysia, evidence relating to the corporate boards’ approach and preference of TMT, including in tax management, is generally scarce. Therefore, this study seeks to contribute to the existing literature by examining the extent to which heterogeneity of TMT characteristics can explain observable variations in a firm’s BTD level. In addition, we examine whether the source of the relationship between TMT heterogeneity and BTD level is further related to changes in the Malaysian corporate governance regulations. 
3. 
Theory, empirical literature review and hypotheses development 

3.1 Theory
As a measure of diversion of tax income from book income, it has been shown that BTD  can be determined by several factors, including earnings management, tax planning, and changes in financial reporting regulations (Blaylock et al., 2012; Graham et al., 2012). While changes in corporate regulations are beyond a firm’s control, other BTD sources (e.g., earnings management and tax planning) are within the discretions of a firm’s TMT and, hence, can provide signals to stakeholders on corporate activities and firm’s future performance. For example, shareholders tend to differently value accounting income of firms with large BTD, as the extreme amount of accounting income (taxable income) over taxable income (accounting income). Such value-relevant information is known to  influence the expectations of investors regarding the possibilities of earnings persistence (Hanlon, 2005), as well as the quality of earnings (Dechow & Dichev, 2002). Similarly, BTD can also be a signal of financial risks to creditors. This is because, through unusual change of managerial actions, BTD can be an indicator of future bankruptcy risks (Noga & Schnader, 2013). 

As a proxy of tax planning, large BTD provides information on tax aggressiveness which, can in turn, provide insights on financial reporting aggressiveness (Frank, Lynch & Rego, 2009). It should be noted that firms vary in their preference towards tax planning activities. Effective tax planning activities, based on the Scholes-Wolfson Framework  (Scholes, Wolfson, Erickson, Hanlon, Maydew & Shevlin, 2014)
, are expected to result in increased after tax returns. Based on this and following previous tax planning studies (e.g., Desai & Dharmapala, 2009; Abdul Wahab & Holland, 2012), we define tax planning as activities that can generate tax benefits without explicitly differentiating between the legality aspects of the activities. This is also to control for an unclear line in separating legal and illegal tax planning activities, particularly in the absence of publicly available tax returns data (Abdul Wahab & Holland, 2012).  As tax planning entails costs (Mills, Erickson & Maydew, 1998; Gallemore, Maydew & Thornock, 2014), firms tend to be cautious in engaging in tax planning. This supports the “under-sheltering puzzle” phenomenon (Weisbach, 2002), which suggests that such firms are under-utilising available opportunities to increase their wealth through tax planning despite the activity’s perceived benefits (i.e., increased after tax returns) to shareholders’ wealth. 
Arguments on the relationship between BTD and corporate governance have generally been developed based on agency theory (Jensen & Meckling, 1976). From the “conflict of interest” perspective, directors are hypothesised as rational agents, whose interest is primarily in maximising their own personal wealth at shareholders’ expense. On the contrary, upper echelons theory, which is rooted in psychology and sociology, argues that boards of directors are merely acting legitimately with the view to maximising shareholders’ wealth given a set of behavioural, psychological and social beliefs, values, cognitions and perceptions of the TMT (Carpenter et al., 2004). This suggests that TMT heterogeneity factors may be at play – hence, the emphasis of this study on TMT heterogeneity in accordance with upper echelons theory that draws insights from psychology and sociology. 
Management and organisational studies, in defining TMT, make reference to “dominant coalition” (Hambrick & Mason, 1984; Finkelstein, 1992), a concept drawn from the framework of the behavioural theory of the firm developed by Cyert and March (1963) in which a firm’s decision is argued as a shared outcome of the top managers as they, to some extent, share the power in firm-related decision-making (Hambrick & Mason, 1984; Finkelstein, 1992). The principle of “dominant coalition” is developed based on the “teamwork” premise as, in general, the most powerful member of management (e.g., a CEO) works together with other senior managers in shaping the organisational outcome. This is important because existing evidence indicates that managers who work harmoniously in a coalition tend to generate better results, such as increased market share, production and profits, compared to managers who work in isolation (Cyert & March, 1963; Finkelstein, 1992).  In this case, upper echelons theory indicates that sharing of knowledge, values, skills and experience, and dispersions of TMT background, termed as TMT heterogeneity, are the primary underlying factors of the TMT’s success (Hambrick & Mason, 1984; Carpenter, 2002). 
Following the inconsistent findings of the effects of TMT heterogeneity across settings, upper echelons theory further suggests that the influence of the TMT heterogeneity on organisational performance is conditional upon the strategic context of the organisation’s goals and social context of the TMT members (Carpenter, 2002).  Firm internationalisation strategies (Carpenter, 2002) and firm competitive dynamics, behaviour and strategies (Hambrick et al., 1996) are instances that can provide indications towards efficient TMT heterogeneity’s influence on firm performance. For example, depending on the perceived favourable (unfavourable) outcomes of activities that can be measured through BTD, a heterogeneous or diverse TMT background can lead to higher (lower) levels of BTD within a complex corporate environment – for instance, within international conglomerates operating context – compared to other less complex settings. This is due to the perceived efficiency of heterogeneous TMTs that tend to possess a large scope of information sources, skills and socio-cognitive abilities. One reason is that such heterogeneous TMTs are more able to stimulate effective discussions and debates on the appropriateness of the firm’s actions and decisions, which may help in providing a good assessment of the firms’ global reputational risks that may arise from having a large BTD. 
In a similar vein, as there is a full range of experience, networks and skill sets with which to gauge the potential risks of corporate activities, a well-coordinated heterogeneous TMT that is associated with reduced levels of social conflicts among its TMT members may show less interest in activities that can lead to higher BTD levels. However, a reversed relationship between heterogeneous TMT and BTD may arise given the complexities in coordinating and integrating knowledge, views and abilities of the TMT members even when the benefits of the activities are perceived to be higher than the costs.  Similarly, ineffective heterogeneous TMT may engage in more activities that may lead to higher BTD despite the significant risks often associated with such activities. These relationships may be absent within firms with limited strategic goals, limited interactions between the TMT members and simple management structure due to fewer opportunities or needs for the TMT members to collectively utilise their knowledge, experience and other background characteristics.  
3.2 Empirical literature review and hypotheses development
This study focuses on four demographic characteristics of directors, consisting of age, tenure, gender and educational background. Noticeably, these characteristics have been identified by the TMT literature as important in explaining the dynamics of the TMT composition 
 ADDIN EN.CITE 
(Wiersema & Bantel, 1992; Carpenter et al., 2004; Barkema & Shvyrkov, 2007; Cannella, Park & Lee, 2008)
. Corporate governance literature also finds the demographic characteristics to be relevant to firm performance 
 ADDIN EN.CITE 
(e.g., Chang & Shim, 2015; Colombelli, 2015; Terjesen, Couto & Francisco, 2016; Connelly, Tihanyi, Ketchen, Carnes & Ferrier, 2017)
. In addition, the information on the directors’ demographic characteristics is made explicit by Securities Commission of Malaysia as requirements in a firm’s corporate governance disclosure to promote diversity in board composition in terms of age, skills, experience, gender and cultural background (Securities Commission Malaysia, 2017b). The information, thus, is publicly and consistently available in Malaysian listed firms’ annual reports compared to other private demographic characteristics; for example, directors’ specific skills and social network size. 
3.2.1 Directors’ age
Directors’ age reflects experience embraced by the board members from both outside and inside of the firm environment, cognitive frames, receptivity towards technological advancement and attitude towards opportunities and risks 
 ADDIN EN.CITE 
(Binacci, Peruffo, Oriani & Minichilli, 2016; Musteen, 2016; Gielnik, Zacher & Schmitt, 2017)
. As effective and efficient heterogeneous TMT is important in firms with complex strategies, in which the decision-making process requires intense interactions between the TMT members (Hambrick et al., 1996; Carpenter, 2002), age heterogeneity can affect BTD levels through a wide range of cognitive abilities and skills in deciding the optimum levels of strategic corporate engagement; for example, engaging in earnings management and tax planning activities. In a complex environment, activities involving interactions between TMT members become more intense, in which differences in the backgrounds of the TMT members can induce social conflicts within the TMT itself. 
Thus, in a strategic context, a well (poor) coordinated age-heterogeneous TMT can result in a better (worse) firm performance. This provides indications towards an increased level of BTD by poorly coordinated group despite the fact that BTD-associated activities have significant risk exposures. The effect of age diversity, however, can be in favour of effective management practices, as heterogeneous TMT implies a greater extent of sources, skills and networks (Carpenter, 2002). Associating this with BTD levels, a link between age heterogeneity and BTD-associated activities can be drawn. Given the competing arguments, hypothesis 1 is developed without a directional prediction as follows:
H1: Age heterogeneity of top management team is significantly related to firm book-tax differences level.
3.2.2 Directors’ tenure
Tenure has often been associated with firm-specific experience and wisdom in decision-making due to strong knowledge on a firm’s position and resources (Horner, 2015; Niu & Berberich, 2015). A contradictory consequence of a long-tenured director, however, may appear in strategic decision-making in the firm’s complex settings (Carpenter, 2002) due to an organisational inertia given a high extent of familiarity with the management process and the organisation’s behaviour, resulting from bias in judgement and ineffective control (Abdul Wahab, Holland & Soobaroyen, 2015; Niu & Berberich, 2015). As a heterogeneous-tenured TMT implies mixed sources of experience, including within the firm and industry, firms with a large range of tenure heterogeneity are viewed as having healthy management due to a diversity of experience foundations of its members, when contributing to the assessment of current and potential strategic alternatives. 
Positively, a heterogeneous tenured TMT can utilise a wide-range of information sources, skills and socio-cognitive abilities from a combination of firm-specific knowledge (long firm TMT tenure) and experience from multiple firms (short firm TMT tenure)  to render better decisions and advice (Carpenter, 2002; Baran & Forst, 2015). However, as it can be contended that TMT heterogeneity may cause team incoherence and difficulties in integrating the TMT members’ behaviour (Wiersema & Bantel, 1992; Carpenter, 2002), strategic decision-making may be exercised to a limited extent by a TMT with a large extent of tenure heterogeneity. Similar to H1, as there are conflicting arguments on tenure heterogeneity, the following contention is hypothesised without a directional prediction as follows:  
H2: Tenure heterogeneity of top management team is significantly related to firm book-tax differences level.
3.2.3 Directors’ educational background
A TMT with heterogeneous education background implies a wide range of knowledge and intelligence when judging alternatives of strategic decisions. By having the ability to gauge the offsets of risks from potential returns of corporate activities, a highly educated TMT can arguably influence corporate decisions strategically, as the educated managers are more likely to be talented and possess intellectual capacity (Chang & Shim, 2015) to critically evaluate current and future options or alternatives. The complexity of the firm settings provides platforms for TMT members to debate and argue with each other during the decision-making process. 
The arguments on the extent to which the TMT’s education heterogeneity can explain BTD level are, therefore, centred on the perceived benefits and risks of the activities that can result in higher or lower BTD. Due to their ability to debate the appropriateness of available alternatives, a heterogeneously educated TMT can benefit an organisation that is operating in a complex environment (Carpenter, 2002) by collectively evaluating the optimum engagement in corporate activities. However, an extreme heterogeneous TMT may face difficulties and complexities in coordinating and evaluating ideas due to information overload, resulting in uninformed and inefficient corporate decisions. Therefore, it is hypothesised in a non-directional form that:
H3: Education level heterogeneity of top management team is significantly related to firm book-tax differences level.

3.2.4 Directors’ gender
In a complex environment, for example, in a globally competitive settings (Hambrick et al., 1996; Carpenter, 2002), firms with a high level of interactions between TMT members can benefit from a well-managed gender-diverse TMT. This is because the skill sets and cognitive abilities vary across gender. For example, it has long been established that male directors possess multiple desired characteristics as good managers, for example, being emotionally stable/steady, possessing analytical and logical thinking abilities (Schein, 1975). In contrast, female directors are argued to exhibit good leadership characteristics, for example, being ethical, and more active and participative on corporate boards (Terjesen et al., 2016). 
As a TMT with a heterogeneous gender background embraces greater breadth of desired management characteristics, with an optimum level of social conflict, they can be beneficial to firms in arriving at a strategic decision, in particular when debating about the appropriate level of BTD-related corporate engagement with insightful considerations of the firm’s current and future resources. Therefore, firms with heterogeneous gender TMTs may relate to higher BTD levels.  However, gender heterogeneity can induce difficulties in sharing views, leading to social conflicts between members that results in team incoherence and inefficient behavioural integration (Carpenter, 2002). In this setting, a gender-heterogeneous TMT may undermine the benefits of BTD-associated corporate activities, resulting in a low level of BTD. They may also fail to gauge the BTD-related risks accurately at the current level of firm resources, leading to a higher level of BTD. Therefore, it is hypothesised (in a non-directional form) that: 
H4: Gender heterogeneity of top management team is significantly related to firm book-tax differences level.

4. 
Research design

4.1 Measurements of book-tax differences
Following Abdul Wahab and Holland (2015), BTD is calculated as a difference between profit before tax (PBT) and taxable income (TI). TI can be determined by adding the grossed-up amount of the domestic current tax expense (DCTE) (i.e., domestic taxable income (DTI)) with the grossed-up amount of the overseas current tax expense (OCTE) (i.e., overseas taxable income (OTI)). Arranging the TI formula to mathematically define DTI gives:
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As current tax expense (CTE) comprises DCTE (DTI*domestic STR) and OCTE (OTI*overseas STR), replacing DTI in calculating CTE with equation (1) derives equation (2): 
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Where OSTR is overseas statutory tax rates and DSTR is domestic statutory tax rate. 

Rearranging equation (2) to mathematically define TI gives:
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The term in the second bracket of the right hand of equation (3) is statutory tax rates differences at the income level (STRD). At the notional STR level, STRD is disclosed in tax reconciliation notes of financial statements (Abdul Wahab & Holland, 2015). Thus, subtracting TI (equation (3)) from PBT leads to BTD as in equation (4):
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4.2 Measurements of TMT heterogeneity
TMT heterogeneity investigated in this study consists of diversity of directors’ age, tenure, education and gender. As age and tenure are continuous measures, following Murray (1989), dispersions of age and tenure between TMT members are determined using coefficient variation as in equation (5):
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Where q is (1) age and (2) tenure respectively, HET is heterogeneity, s is standard deviation and x̅ is the mean of each firm-year. 
Given the ordinal- and nominal-types of education and gender raw data, respectively, and consistent with previous studies (e.g., Murray, 1989; Wiersema & Bantel, 1992), heterogeneity measures of education and gender are determined using the Blau index (Blau, 1977) as follows:
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Where q is (3) education and (4) gender, respectively, and RATIO is the frequency ratio of a firm-year’s individual classifications in the rth classification. 

4.3 Regression model

Analysing the identified BTD trends allows a further assessment on the extent of cross-sectional variation in firms' BTD level and the extent to which it can be explained by the TMT characteristics and their heterogeneity. We analyse the data using a panel data regression model that regresses TMT characteristics, TMT heterogeneity and other known BTD determinants on BTD as follows: 
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Where BTD is book-tax differences measured using equation (4), AGE is the average age of TMT, TEN is the average tenure of TMT, EDU is the percentage of TMT members who do not hold any tertiary qualification, GEN is the percentage of female TMT members, HAGE is the age heterogeneity, HTEN is the tenure heterogeneity, HEDU is the education level heterogeneity and HGEN is the heterogeneity of gender of TMT members.
 CONTROL is known determinants found by previous studies (Abdul Wahab & Holland, 2012; Abdul Wahab, 2016) that could influence BTD level, consisting of capital intensity (CAPINT), earnings management (EM), leverage (LEV), auditor (AUD), foreign sales (FS) and industry (IND). Table 1 explains the variable measurements.

*** Insert Table 1 about here ***

4.4 Sample and data

In this study, we define TMT as consisting of Chairman and executive directors, but excluding management executives. This is consistent with TMT studies, in which this definition is crucial to control for top managers that have influence on firms’ strategic decision-making (Hambrick, 1987; Wiersema & Bantel, 1992).
 The sample is profitable non-financial firms listed on Bursa Malaysia throughout the eight-year period from 2008 to 2015. Year 2008 is to control for bias of corporate tax reform in which the tax imputation system was replaced with a single-tier system. The sample ends in 2015 as it was the most current year for which data were available at the time of data collection.  
Financial firms were excluded to reduce complexities due to variations of reporting regulations. To control for strong ability in managing tax affairs, in line with previous taxation literature (Mills et al., 1998; Abdul Wahab et al., 2015), the firms were filtered for profit-making. To reduce bias due to periods of financial reporting, firms that had changed their accounting year-end were excluded from the sample selection. Similarly, firms with at least one year missing annual report were filtered from the sample. Further, firms with extreme effective tax rates (ETRs), (i.e., ETRs value of more than one) (+1) or less than negative one (-1), were also excluded to control for the potential bias of nonrecurring activities.
 These could be due to effects of unusual activity, for example, business dispositions and asset impairments (Phillips, 2003). The necessary tax and TMT data were hand-collected from annual reports, as the data are not machine-readable. Other financial information was collected from Datastream. Table 2 presents the sample reconciliation.
*** Insert Table 2 about here ***

4.5 Descriptive statistics 
Prior to the analysis, to control for outliers, the continuous variables were firstly winsorized at the 1st and 99th percentiles. Following this, we  test the data using studentized residual (i.e., filtering observations with r > |2|) to minimise bias of influential observations during the standardisation process (Hair, Black, Babin, Anderson & Tatham, 2006).
 This results in a final sample of 1,656 firm-years or 207 firms.
 Descriptive analyses on industry classification indicate that the majority of the firms are operating in industrial product (26.09 per cent), trading and services (22.71 per cent), and consumer product (21.74 per cent). This is followed by properties, plantation and construction industries at 13.53 per cent, 8.21 per cent and 5.80 per cent, respectively. The remaining industries, infrastructure, technology and hotel are the least, which the frequency is less than one per cent (i.e. 0.97 per cent each for infrastructure and 0.48 per cent each for technology and for hotel). With a mean of RM2,824 million, total assets of the firms are ranging from RM41 million to RM117,000 million. In terms of profitability, the sample’s mean of profit before tax is RM168 million. The average ETR is 24.6 per cent, indicating a lower tax expense level compared to the statutory tax expense.
 This is in line with the positive mean of BTD. Descriptive statistics of the final sample of 207 firms are presented in Table 3.
*** Insert Table 3 about here ***

Analysis of TMT characteristics and heterogeneity data documents 57 years as the average age of the TMT members, whilst the average exit tenure is 10 years. Comparatively, the average age is similar to the evidence from the US (Wiersema & Bantel, 1992), but the TMT tenure is relatively lower than that of the previous study, indicating more frequent TMT turnover in Malaysia compared to the US counterpart. The majority of the TMT members (74 per cent) had attended tertiary education. In terms of gender, male TMT members outnumber the females by 82 per cent, resulting in 91 per cent and nine per cent of males and females, respectively, across firm-years. The descriptive analysis on the heterogeneity data reveals that the TMT members are dispersed in their characteristics in terms of (in the order of the highest to the lowest heterogeneity measure) firstly, tenure, secondly, education, thirdly, age, and finally, gender. The level of heterogeneity is recorded as below the average level of 0.5, indicating a minimum to moderate level of heterogeneity. 
Other financial firm characteristics presented in Table 3 consist of capital intensity, earnings management, leverage and foreign sales levels. The firms’ capital intensity is, on average, 24 per cent of the total assets, indicating a below average spending on capital expenditure that can attract capital allowance. The involvement of the firms in general earnings management activities is at a minimum level (i.e., 0.94 per cent over the total assets). The mean leverage of the sample is at eight per cent of the total assets, indicating minimal usage of long-term debt, as a method of financing. From the international operation aspect, the firms are found to engage in foreign sales activities that are lower than the average, of which only 19 per cent of the total sales are foreign sales.
5. 
Results and discussions
Prior to estimating the regression model, in addition to controlling for outliers, a number of diagnosis tests were conducted to assess multicollinearity, heteroscedasticity and fixed effects.
 Table 4 presents Pearson correlation coefficients to initially identify the potential for the existence of multicollinearity problems. The lowest absolute coefficient is 0.0024 (i.e., correlation between HEDU and EM), and the highest is 0.9144 (i.e., correlation between GEN and HGEN), indicating a potential multicollinearity issue between GEN and HGEN.
  This explains that the variance of HGEN is largely driven by GEN (or vice-versa). This is due to the extreme proportion of gender in the TMT (i.e., 91 per cent male members). In the subsequent multicollinearity diagnostic test we, however, include both GEN and HGEN variables to isolate the component of GEN from HGEN at the multivariate level.  We next proceed with the variance inflation factor (VIF) to further test the existence of significant multicollinearity and the VIF values are recorded below the benchmark level of 10 (Hair et al., 2006), indicating insignificant multicollinearity.
 However, results from condition indices and the variance-decomposition proportions test (Belsley, Kuh & Welsch, 1980) indicate significant multicollinearity related to AGE (i.e., condition index ≥ 30 and variance-decomposition proportions ≥ 0.5).
 Therefore, following Aiken and West (1991), AGE is centred using the mean value of the variables.
 
*** Insert Table 4 about here ***

The heteroscedasticity tests using Breusch-Pagan/Cook-Weisberg and White (White, 1980) indicate a significant level of heteroscedasticity. The model is, therefore, estimated using robust standard errors.
 Further, we assess the model for firm- and year-fixed effects using the Hausman test (Baum, 2006). While firm-fixed effect is insignificant at p>0.10 ((2=18.69), the year-fixed effect on the other hand is significant at p<0.01 ((2=43.27), suggesting a systematic difference in coefficients and, hence, justifying the necessity to control for year-fixed effect.
 
Table 5 presents the results of the regression estimations. Column 2 reports the estimations of the regression model of the full sample. HAGE, HTEN and HEDU are found to be significant in explaining the variations in BTD levels. The results therefore support H1, H2 and H3 in predicting the relationship between BTD and age, tenure and education heterogeneity, respectively. We, however, find no evidence to support H4 that hypothesises the relationship between gender heterogeneity and firm BTD level. 

*** Insert Table 5 about here ***

Specifically, HAGE (p<0.10) and HTEN (p<0.01) are found to be negatively related to firm BTD level, suggesting larger dispersion of taxable income from accounting income of firms in which the age and tenure characteristics are less dispersed among the TMT members. This could be due to difficulties in TMT coordination and integration, as a dispersed TMT age portrays a wide range of differences relating to knowledge, views and abilities.  This can result in variations in risk tolerance, which elders are found to be more reluctant towards risks (Sparrow & Spaniol, 2016), while the younger members are more “prone to adventure” due to limited experience, knowledge and greater adaptive towards technology advancement. The variation of cognitive frames and risk tolerance, therefore, induces difficulties for the TMT members to collectively arrive at a decision to maximally reap BTD-related corporate activities’ benefits. In line with “age stereotype” arguments (Schloegel, Stegmann, Maedche & van Dick, 2016), the age gap can also alter the dynamics of TMT members in embracing changes, particularly when the “respect for elders” norm is at play, which causes the younger members to reluctantly agree with the other age groups’ strategic decisions. This consequently reduces the opportunity for the older generation to reach out to the others and, as a result, the elders appear to dominate the TMT’s decision-making process, hence, demonstrating a lower BTD level compared to the younger generation due to risk aversion of the former group.
Similar to the age gap, tenure gap among TMT members is also found to be negatively related (p<0.01) to BTD levels. Differences in tenure within the TMT reflect variations of firm-specific knowledge and experience. Arguments and debates surrounding benefits of BTD-related activities among the TMT members can be ineffective as dispersion in tenure can induce difficulties in value-sharing and behaviour integration (Wiersema & Bantel, 1992; Carpenter, 2002), as the longer-tenured members possess more firm-specific knowledge on firm position and resources (Horner, 2015; Niu & Berberich, 2015), while the shorter-tenured membership is related to experience from outside and at a larger institutional scope, for example, at industry or country levels. This can result in complexities in recognising and agreeing on  a strategic corporate decision, and hence demonstrating low BTD levels, particularly due to risk aversion, organisational inertia and resistance to change among long-tenured members (Shen & Cannella, 2002; Abdul Wahab et al., 2015). Utilising the advantage from firm-specific knowledge and resources, long-tenured members can strongly dominate the BTD-related decision-making process, from where the decisions derived are those that the short-tenured TMT members are then inclined to concur with due to their limited firm-specific knowledge and experience.
Education heterogeneity, in line with age and tenure heterogeneity, is found to be significant (p<0.01) in explaining firm BTD level, but in an opposing direction. Specifically, firms with a large dispersion of education level among the TMT members results in higher BTD levels.  This explains favourable effects of TMT dynamics when the TMT members differ in their education level, wherein a decision-making process within a diverse education background allows the TMT to utilise the wide range of skills and cognitive abilities effectively (Carpenter, 2002) in arriving at a firm’s strategic decision.  Highly educated TMT members possess intellectual and talented mindsets to precisely gauge the benefits and risks of BTD-related corporate activities and, therefore –  with support from the remaining members who tend to use general knowledge and entrepreneurial spirit in operation due to lack of specific education or training (Lopez-Perez, Melero & Sese, 2017) –  are confident in the strategic decision-making process, which can then increase shareholders’ wealth. This is in line with Queiro’s (2016) findings of a sharp increase in growth of firms that are managed by educated managers.  
To understand the mechanisms of the relationship between the TMT heterogeneity and BTD level from a change of regulation perspective, we further estimate the model using subsamples of firms that are categorised based on the periods prior and subsequent to the revision of the Malaysian Code on Corporate Governance in 2012 (Security Commission Malaysia, 2012).
,
  We firstly plot the mean of heterogeneity and BTD observations across years prior to the estimations to have an initial indication of the regulation effect. Figure 1 illustrates the trend across 2008 to 2015. The lines indicate fluctuations across years, particularly those of tenure and education heterogeneities. 
*** Insert Figure 1 about here ***

Following this, we re-estimate the main model using a four-year period, each of prior and subsequent to the change of the Code, resulting in 828 firm-years for each subsample. Columns 3 and 4 of Table 5, respectively, present the regression estimations of prior and subsequent time periods. The initial results of HAGE, HTEN and HEDU as in column 2 of Table 5 hold for the period prior to the regulation change. The results, except for education heterogeneity, however, no longer hold for the period subsequent to the effectiveness of the revision.
 This signifies that the negative associations between BTD and age, and tenure heterogeneities found in the initial estimation are explained by the period prior to the revision of the Code, implying that the change in the regulation appeared to have contributed to the change of heterogeneity magnitudes, which seems to have  then affected the firms’ BTD level. The initial result of HGEN holds across periods, suggesting that the relationship between gender heterogeneity and BTD is limitedly driven by the effect of the Code. The amendments to the Code can, therefore, be concluded as having significant effects on the relationship of BTD with age and tenure heterogeneity.  
The initial results (see column 2 Table 5) explain the relationship between BTD and heterogeneity variables individually. To understand the findings in the total heterogeneity context, we further estimate the model using two subsamples categorised based on median of total heterogeneity score. We firstly calculate the heterogeneity score by multiplying HAGE, HTEN, HEDU and HGEN. Following this, we then split the sample according to the median of the total score, which results in 1,311 firm-years for equal- and below-median score and 345 firm-years for others.
 The subsamples indicatively represent firms with lower heterogeneity score – namely, the “low heterogeneity” subsample in column 5 Table 5 and firms at the higher end of the heterogeneity score continuum –  namely the “high heterogeneity” subsample in column 6 Table 5. 

While the initial results of HAGE, HTEN and HGEN are found insignificantly different between both heterogeneity groups, the significant results of HEDU from the estimation using the full sample (column 2 Table 5), however, is found to be attributed to less heterogeneous group, implying different effects of the education heterogeneity characteristic on BTD at different points along the total heterogeneity continuum. Specifically, firms that are generally homogeneous relate to lower BTD levels, when the differences in education level of the TMT members are lower, but drive higher BTD levels, when the members’ education level is dispersed. 
The control variables that are significant in explaining firm BTD levels are TEN (p<0.01), EDU (p<0.05), CAPINT (p<0.001), EM (p<0.01), LEV (p<0.10) and FS (p<0.01). While average TMT tenure is negatively related to BTD, others are found to have positive relationships with BTD level. This implies a lower level of BTD-related corporate activities within high-tenured TMTs. This could be due to the ability of high-tenured TMT members to assess the BTD-related risks based on the firm-specific knowledge and resources. The positive relationship between EDU and BTD indicates lower BTD levels, when the proportion of TMT members who do not possess tertiary education is lower, signifying the educated members’ abilities to benefit from their wide range of skills and knowledge in gauging the risks of the BTD-related activities. As expected, CAPINT, EM, LEV and FS are positively related to a firm’s BTD level due to their effects on accounting income and/or tax income. Specifically, higher levels of CAPINT attract higher capital allowances, which can then reduce the tax income. The positive relationship between EM and BTD supports the arguments on total accruals as a source of BTD. While higher levels of LEV increase firm BTD levels through interest shields, a large FS drives a large BTD level through opportunities to reduce taxes through multiple jurisdictions despite the resulting higher levels of accounting income.
 
In summary, the main findings of this study provide further evidence to support upper echelons theory in the stance that, with a larger scope of information resources, experience, skills and cognitive abilities, the powerful actors of an organisation can be reflected through the organisation itself, particularly in the TMT strategic and social contexts (Hambrick & Mason, 1984; Carpenter, 2002),  including within a specific functional area; for example, firm tax and earnings management affairs. In particular, the findings shed light on a greater power to predict firm BTD levels given the extent of variations in age, tenure and education level of the corporate elites. The evidence to support the connotation of gender heterogeneity’s ability to explain firm’s BTD level, however, is found to be limited. This could be due to bias in the proportion of gender of which only nine per cent of the TMT members are female across the firm-years. The relationships between age heterogeneity, tenure heterogeneity and BTD level can be attributed to the period prior to the revision of the Malaysian Code of Corporate Governance in 2012. From the total heterogeneity context, the relationship between education heterogeneity and BTD level is more pronounced among firms that are generally less heterogeneous.
6.  Further tests 
We re-estimate the models while controlling for firm- and industry-fixed effects to further understand the influence of individual firm and industry effects on the relationship between BTD and TMT heterogeneity. The results are presented in columns 7 and 8 of Table 5 for firm-fixed effect and industry-fixed effect, respectively. The initial results of HTEN and HGEN are robust in both fixed-effect estimations, indicating limitations of individual firm and industry in explaining the source of BTD. While the results of HAGE and HEDU are consistent with their initial results when the model is analysed using the industry-fixed effect estimator, the initial results of HAGE and HEDU no longer hold when the model is estimated using firm-fixed effect, suggesting that age and education heterogeneities are sensitive upon firm-fixed effect estimation.  
To have further insights on the results based on gender composition, we re-estimate the model based on split samples according to TMT composition (i.e., TMT with male composition only), and others.
 The results are presented in columns 9 and 10 of Table 5 for mixed gender composition and male-only composition, respectively. The initial result of HAGE is robust within both subsamples, HTEN and HEDU within the male-only subsample, and HGEN within the mixed subsample, indicating limitations of tenure and education heterogeneity in explaining BTD level when the gender composition of the TMT is mixed.
The results reported in Table 5 are derived from the estimations with the assumption of zero-conditional mean of the error term. In our further test, we relax the assumption by re-estimating the model using two-stage least-square (2SLS) to assess the endogeneity bias on the relationship between heterogeneity variables with BTD. Following the results of the Sargan over-identifying restriction tests (Baum, 2006), HAGE, HTEN and HGEN are instrumented with their one- and two-year lags.
 The results from the 2SLS for HEDU and HGEN are qualitatively identical with the main results reported by Table 5. The results of HAGE and HTEN, however, are insignificant at p>0.10, suggesting that caution must be exercised when interpreting the extent to which HAGE and HTEN explain the BTD level due to the sensitivity of the instrumental variable model. 
In addition, we also regress the heterogeneity data on BTD annually to assess the sensitivity of the results reported by Table 5 across years. The initial result of HGEN is robust across all years. The result of HTEN is also robust across 2008 until 2010, while HAGE is reported as significant only in 2010 and 2015. The initial result of HEDU is sensitive, when the data are regressed across years. This could be due to unobservable variations between years. 
The dependent variable, BTD, measures the general gap between accounting and tax incomes. To test the extent to which the TMT heterogeneity explains tax reporting aggressiveness (Frank et al., 2009), we regress the independent and control variables on TAGG, a measure of tax aggressiveness, which is derived from the residuals of permanent differences.
 The coefficients of all TMT heterogeneity variables are insignificant in explaining the tax reporting aggressiveness, suggesting that heterogeneous TMT is unable to benefit from the wide range of cognitive ability, values and perceptions to achieve at an agreed aggressive tax reporting level. This could be due to the implication of aggressive tax reporting on financial reporting (Frank et al., 2009) from shareholders’ and other stakeholders’ points of view.
Section 43(2) of Income Tax Act 1967 (ITA 1967, 2008) stipulates that adjusted business losses can be carried forward to future years of assessment until they are fully absorbed. This implies effects of net operating loss carry fowards (NOLs) on BTD magnitudes. To control for bias of NOLs on the multivariate results, we re-estimate the model by regressing NOLs and the independent variables on NOLs-adjusted BTD.
 The results of the re-estimation are qualitatively similar with the initial results, suggesting robust relationships between HAGE, HTEN, HEDU, and BTD upon controlling for NOLs. 

7. 
Conclusions
This study examines the extent to which TMT heterogeneity can explain BTD level of Malaysian public-listed firms over an eight-year period (2008-2015). Specifically, TMT heterogeneity, in terms of age, tenure, education and gender is hypothesised to have a significant relationship with a firm’s BTD levels. To investigate the source of the relationship in the context of regulation-specific and general heterogeneity contexts, this study further examines the relationship using subsamples of periods prior and subsequent to the change of the Malaysian Code of Corporate Governance in 2012, and subsamples of low and high total heterogeneity scores. There is evidence to support the hypotheses that predict the relationships between BTD and age heterogeneity, tenure heterogeneity, and education heterogeneity. We, however, find no evidence to support the relationship between gender heterogeneity and BTD. The findings indicate that age heterogeneity and tenure heterogeneity explain a firm’s BTD level in an adverse manner, signifying lesser engagement in corporate activities that drive BTD by firms with higher age and tenure heterogeneities. On the contrary, education heterogeneity relates to BTD in a positive manner, exhibiting higher engagement in corporate activities that drive BTD, when the TMT members are widely dispersed in their highest education level. Results from estimations using the subsamples of the change of code and total heterogeneity score signify that the relationship between age heterogeneity and BTD is contributed by the subsamples of period prior to the change in governance regulations, and firms with low and high heterogeneity levels. Firms with low heterogeneity level are the source of the positive relationship between BTD and education heterogeneity. The observed relationship between BTD and tenure heterogeneity is related to the period prior to the change, and to the subsample of firms with low and high scores of total heterogeneity. 
In line with upper echelons theory that draws insights from psychology and sociology, this study demonstrates the importance of variations in cognitive abilities, values and perceptions of TMT members in explaining a firm’s BTD level within the strategic and social context of the firm and TMT members. The understanding of the TMT heterogeneity determinants of BTD sheds light on why some firms exhibit higher BTD levels and this can inform future governance decisions by boards, regulators, legislators, shareholders and their advisers. This study, therefore, contributes to the literature by providing new insights on financial reporting and taxation from a governance perspective – in particular, what the characteristics of TMT heterogeneity are that can explain firms’ corporate activities that lead to higher BTD. Shareholders and industry players would also benefit from the findings of the extent to which the TMT heterogeneity could influence corporate decisions, in particular when valuing or restructuring the firm’s TMT. 
This study is also useful to the tax authority as there is evidence of additional factors (i.e., TMT heterogeneity), to be considered in their tax investigation and audit framework, which the governance aspect of the current framework is general in assessing the risk investigation.  As a proxy of tax planning, results on the significant relationship between BTD and TMT heterogeneity can benefit the public – for example, shareholders and industries – by providing insights on the potentials of TMT characteristics’ heterogeneity in predicting a firm’s behaviour in managing its tax affairs. From other stakeholders’ perspectives, including creditors, suppliers and employees, the findings are useful for them to forecast firms’ reputational risks because BTD, in addition to being a proxy for tax planning, can also capture earnings management.  This is important because, at an extreme level, both activities can have significant detrimental repercussions for firms’ credibility.  The findings of this study can also be applicable to other developing countries, in particular, when assessing risks of tax compliance and earnings manipulation as the firms generally possess similar governance characteristics, for example family and concentrated ownership. Although direct application of the findings within developed country settings, for example the US and the UK, are limited, combined learning process of the relationship between BTD and TMT heterogeneity of the firms in developed and developing countries can result in effective common solutions in predicting and controlling corporate activities that drive BTD levels within local and international environments. The findings of this study can also inform previous BTD studies in developed country settings, for example, the US and the UK, to consider TMT heterogeneity to explain their findings on variations of BTD level.
As this study examines the heterogeneity at a TMT group level, the conclusion drawn is limited to the management as a team. To further investigate the dynamics of the characteristics of each individual director, future research should consider investigating the relationship between BTD and heterogeneity, while controlling for the movement of the directors across firms and industries. This will provide evidence on whether the observed relationship is robust upon resignation and movement of the TMT members. Our analysis can also be extended to other countries by, for example, using cross-country data.
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Table 1: Variable measurements
	Variable
	Description
	Measurement

	Dependent variable:

	BTD
	Book-tax differences 
	Book-tax differences/total assets.


	Independent variables:

	HAGE
	Age heterogeneity
	Age heterogeneity of TMT using equation (5).

	HTEN
	Tenure heterogeneity
	Tenure heterogeneity of TMT using equation (5).

	HEDU
	Education heterogeneity
	Education heterogeneity of TMT using equation (6).

	HGEN
	Gender heterogeneity
	Gender heterogeneity of TMT using equation (6).

	
	
	

	Control variables:

	AGE
	Average age 
	Average age of TMT members (in year).

	TEN
	Average TMT’s tenure
	Average TMT members’ tenure (in month).

	EDU
	Composition of TMT members who do not hold any tertiary qualification
	The highest education data are firstly ranked in the order of PhD, Master Degree, Undergraduate Degree, Professional, Diploma and A-Level, and others. EDU is then calculated as the percentage of TMT members who are in “others” category. 

	GEN
	Composition of female TMT members
	The gender data is firstly coded as 1 for male and 0 otherwise. GEN is the calculated as the percentage of female members in the TMT.

	CAPINT
	Capital intensity
	Ratio of gross machinery and equipment to total assets.

	EM
	Earnings management
	(PBT–cash flow from operating activities)/total assets.

	LEV
	Leverage
	Long-term debts/total assets.

	AUD
	Auditor quality
	Audit quality measured by firm size, coded as 1 for big-four, 0 otherwise.

	FS
	Foreign sales
	Percentage of foreign sales over total sales.

	IND
	Industry
	Coded as 1 for each industry category based on Bursa Malaysia’s industry classification, 0 otherwise.


Table 2: Sample reconciliation
	Details 
	n

	Profitable non-financial Bursa Malaysia listed firms (listed throughout 2008-2015)
	338

	Change of accounting year-end
	(40)

	Missing annual report
	(5)

	Extreme ETR 
	(36)

	Initial sample 
	257

	Firm-year (8 years)
	2056


Table 3: Descriptive statistics
	n=1656
	Mean
	Min
	Max
	Standard deviation

	Profit before tax (RM'mil)
	168.3957
	0.2040
	7032.6000
	535.7222

	Total assets (RM'mil)
	2823.6550
	40.7580
	117000.0000
	9717.9470

	ETR
	0.2460
	-0.0260
	0.9832
	0.1094

	Dependent variable:
	
	
	
	

	BTD
	0.0056
	-0.0676
	0.0948
	0.0248

	Independent variables:
	
	
	
	

	HAGE
	0.1564
	0.0000
	0.5650
	0.1062

	HTEN
	0.4243
	0.0000
	1.9385
	0.3766

	HEDU
	0.4136
	0.0000
	0.7778
	0.2417

	HGEN
	0.1016
	0.0000
	0.5000
	0.1802

	Control variables:
	
	
	
	

	AGE
	56.9227
	37.0000
	90.0000
	6.2627

	TEN
	124.2827
	4.0000
	405.0000
	75.4331

	EDU
	26.0633
	0.0000
	100.0000
	30.2960

	GEN
	8.8658
	0.0000
	100.0000
	17.3278

	CAPINT
	0.2409
	0.0000
	1.9685
	0.2440

	EM
	0.0094
	-0.2820
	0.3690
	0.0644

	LEV
	0.0810
	0.0000
	0.6452
	0.1083

	FS
	19.3606
	0.0000
	100.0000
	25.6209


BTD=Book-tax differences, HAGE=Age heterogeneity, HTEN=Tenure heterogeneity, HEDU=Education heterogeneity, HGEN=Gender heterogeneity, AGE=Average age, TEN=Average tenure, EDU= Composition of TMT members who do not hold any tertiary qualification, GEN= Composition of female TMT members, CAPINT=Capital intensity, EM=Earnings management, LEV=Leverage, FS=Foreign sales.
Table 4: Pearson correlation

	
	BTD
	AGE
	TEN
	EDU
	GEN
	HAGE
	HTEN
	HEDU
	HGEN
	CAPINT
	EM
	LEV
	FS

	BTD
	1.0000
	
	
	
	
	
	
	
	
	
	
	
	

	AGE
	-0.0259
	1.0000
	
	
	
	
	
	
	
	
	
	
	

	TEN
	-0.0740***
	0.3030***
	1.0000
	
	
	
	
	
	
	
	
	
	

	EDU
	0.0628**
	0.0158
	0.1211***
	1.0000
	
	
	
	
	
	
	
	
	

	GEN
	-0.0166
	-0.1535***
	0.0138
	0.1561***
	1.0000
	
	
	
	
	
	
	
	

	HAGE
	-0.0080
	-0.1834***
	-0.0500**
	-0.0373
	0.0750***
	1.0000
	
	
	
	
	
	
	

	HTEN
	-0.1006***
	-0.0971***
	-0.0798***
	-0.2595***
	-0.0080
	0.2285***
	1.0000
	
	
	
	
	
	

	HEDU
	0.0318
	-0.0986***
	0.1286***
	-0.0251
	0.0408*
	0.2926***
	0.1367***
	1.0000
	
	
	
	
	

	HGEN
	-0.0267
	-0.1792***
	0.0289
	0.1291***
	0.9144***
	0.1371***
	0.0380
	0.1032***
	1.0000
	
	
	
	

	CAPINT
	0.2646***
	0.0186
	0.0031
	-0.0067
	-0.0438*
	0.0670***
	-0.0322
	-0.0143
	-0.0346
	1.0000
	
	
	

	EM
	-0.0103
	-0.0280
	-0.0262
	0.0091
	-0.0184
	0.0748***
	0.0453*
	0.0024
	-0.0042
	-0.3223***
	1.0000
	
	

	LEV
	-0.0488**
	0.0113
	-0.0434*
	-0.0926***
	-0.0065
	0.0119
	0.0152
	-0.0139
	0.0453*
	-0.1371***
	0.0146
	1.0000
	

	FS
	0.1603***
	-0.0031
	0.0283
	0.0272
	-0.0359
	0.0089
	-0.0149
	0.0186
	-0.0113
	0.2008***
	-0.1113***
	-0.0046
	1.0000


***, **, * indicate significance at 1%, 5% and 10% levels, respectively.

BTD=Book-tax differences, AGE=Average age, TEN=Average tenure, EDU= Composition of TMT members who do not hold any tertiary qualification, GEN= Composition of female TMT members, HAGE=Age heterogeneity, HTEN=Tenure heterogeneity, HEDU=Education heterogeneity, HGEN=Gender heterogeneity, CAPINT=Capital intensity, EM=Earnings management, LEV=Leverage, FS=Foreign sales
Table 5: Regression estimations
	Dependent variable=BTD
	Full sample
	2008-2011
	2012-2015
	Low heterogeneity
	High heterogeneity
	Firm-fixed effect

	Industry-fixed effect

	Gender composition - mixed
	Gender composition - male only

	Independent variables:
	
	
	
	
	
	
	
	
	

	HAGE
	-0.0103*
	-0.0175**
	-0.0073
	-0.0140**
	-0.0250*
	0.0021
	-0.0124**
	-0.0242*
	-0.0110*

	
	-1.92
	-2.13
	-1.06
	-2.39
	1.86
	0.21
	-2.29
	-1.81
	-1.91

	HTEN
	-0.0054***
	-0.0108***
	0.0002
	-0.0043**
	-0.0097**
	-0.0054***
	-0.0059***
	-0.0049
	-0.0059***

	
	-3.56
	-4.45
	0.08
	-2.53
	-2.47
	-2.70
	-3.84
	-1.37
	-3.43

	HEDU
	0.0071***
	0.0067*
	0.0073**
	0.0057**
	0.0089
	-0.0001
	0.0084***
	0.0040
	0.0085***

	
	2.85
	1.81
	2.09
	2.13
	0.80
	-0.10
	3.34
	0.59
	3.10

	HGEN
	-0.0047
	0.0169
	-0.0083
	-0.0105
	-0.0216
	-0.0076
	-0.0030
	-0.0091
	

	
	-0.55
	1.23
	-0.98
	-0.86
	-0.54
	-0.52
	-0.37
	-0.54
	

	Control variables:
	
	
	
	
	
	
	
	
	

	AGE
	0.0001
	-0.0001
	0.0002
	0.0002*
	-0.0009***
	-0.0004*
	-0.0001
	-0.0001***
	0.0002**

	
	0.19
	-0.98
	1.41
	1.71
	-3.18
	-1.75
	-0.67
	-3.81
	2.12

	TEN
	-0.0001***
	-0.0001***
	-0.0001
	-0.0001***
	-0.0001***
	-0.0001
	-0.0001***
	-0.0001***
	-0.0001***

	
	-3.68
	-3.20
	-1.59
	-2.29
	-3.04
	-1.39
	-4.24
	-2.62
	-3.21

	EDU
	0.0001**
	0.0001**
	0.0001
	0.0001***
	-0.0001
	0.0001***
	0.0001***
	0.0001
	0.0001***

	
	2.49
	2.42
	1.01
	3.02
	-0.11
	3.54
	2.71
	0.32
	2.81

	GEN
	-0.0001
	-0.0003**
	0.0001
	0.0001
	0.0002
	0.0001
	-0.0001
	-0.0001
	

	
	-0.04
	-2.26
	1.62
	0.04
	0.63
	0.01
	-0.30
	-0.58
	

	CAPINT
	0.0302***
	0.0343***
	0.0001***
	0.0330***
	0.0053
	0.0010
	0.0301***
	0.0165*
	0.0332***

	
	9.39
	7.36
	5.59
	9.44
	0.56
	0.83
	9.24
	1.82
	9.36

	EM
	0.0418***
	0.0537***
	0.0270***
	0.0405***
	0.0414**
	0.0380***
	0.0371***
	0.0563***
	0.0358***

	
	4.09
	3.59
	6.10
	3.40
	2.25
	4.12
	3.68
	2.93
	2.98

	LEV
	0.0116*
	0.0289***
	-0.0048
	0.0021
	0.0093*
	-0.0027
	0.0088
	0.0092
	-0.0007

	
	1.91
	2.94
	-0.65
	0.25
	0.98
	-0.27
	1.43
	1.02
	-0.08

	AUD
	-0.0001
	-0.0002
	0.0004
	0.0010
	-0.0020
	-0.0007
	0.0004
	-0.0037
	0.0018

	
	-0.02
	-0.13
	0.26
	0.71
	-0.70
	-0.25
	0.36
	-1.34
	1.29

	FS
	0.0001***
	0.0001
	0.0001**
	0.0001**
	0.0002***
	-0.0001
	0.0001**
	0.0002***
	0.0001**

	
	2.59
	1.27
	2.38
	2.25
	2.64
	-0.58
	2.26
	2.84
	1.97

	Constant
	-0.0045*
	0.0037
	-0.0082**
	-0.0047*
	0.0067
	0.0046
	0.0001
	0.0069
	-0.0060**

	
	-1.84
	0.97
	-2.48
	-1.76
	0.62
	0.95
	0.01
	0.97
	-2.21

	Industry dummy
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes

	Year-fixed effect
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes

	R-squared
	18.65%
	21.64%
	16.68%
	19.57%
	35.47%
	49.60%
	16.94%
	28.41%
	19.04%

	F-statistic
	19.89(21)***
	14.76(21)***
	10.78(21)***
	14.73(20)***
	28.19(21)***
	3.07(13)***
	12.32(13)***
	12.65(21)***
	16.50(18)***

	Breusch-Pagan ((2)
	15.81***
	8.33***
	4.03**
	20.78***
	3.86**
	19.30***
	19.30***
	2.87*
	23.58***

	White ((2)
	355.38***
	270.75***
	243.96***
	322.40***
	204.83*
	265.89***
	265.89***
	229.85**
	268.71***

	n
	1656
	828
	828
	1311
	345
	1656
	1656
	424
	1232


Italicised figures represent Huber-White adjusted t-statistics.

***, **, * indicate significance at 1%, 5% and 10% levels, respectively.

BTD=Book-tax differences, HAGE=Age heterogeneity, HTEN=Tenure heterogeneity, HEDU=Education heterogeneity, HGEN=Gender heterogeneity, AGE=Average age, TEN=Average tenure, EDU= Composition of TMT members who do not hold any tertiary qualification, GEN= Composition of female TMT members, CAPINT=Capital intensity, EM=Earnings management, LEV=Leverage, AUD=Audit quality, FS=Foreign sales.
Figure 1: Means of BTD and heterogeneities across years
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�In the absence of publicly available tax return data, differentiation of the legality aspect of tax planning (i.e., avoidance versus evasion) is restricted. We, therefore, define tax planning as activities that can generate tax benefits (Abdul Wahab & Holland, 2012) without explicitly classifying the activities into avoidance and evasion.


�We define TMT as consisting of the board chairman, CEO and all the other executive directors.


�Recent statistics indicate that 86 per cent of the possible 175 jurisdictions have adopted IFRS at various levels of convergence worldwide � ADDIN EN.CITE <EndNote><Cite><Author>Delloitte</Author><Year>2017</Year><RecNum>1633</RecNum><record><rec-number>1633</rec-number><foreign-keys><key app="EN" db-id="ax0dptf5ur9d5cex2tivxzp22fw22fffwapv">1633</key></foreign-keys><ref-type name="Electronic Article">43</ref-type><contributors><authors><author>Delloitte,</author></authors></contributors><titles><title>Use of IFRS by Jurisdiction</title></titles><dates><year>2017</year><pub-dates><date>03.11.17</date></pub-dates></dates><urls><related-urls><url>https://www.iasplus.com/en/resources/ifrs-topics/use-of-ifrs#totals</url></related-urls></urls></record></Cite></EndNote>�(Delloitte, 2017)�.


�Corporate tax rates in Malaysia have experienced several reductions from 1989 with the highest rate of 40 per cent until 1988. The rates vary between large and other firms (i.e., firms with paid-up capital of lower than RM2.5 million). The rate for non-large companies for the year of assessment 2016 is 19 per cent and this rate has been reduced by one per cent in 2017.


�The 2000 MCCG focused on facilitating general good governance practices within listed firms, whilst the 2007 MCCG was issued to specifically strengthen the board and audit committee structures, including their roles and responsibilities. The third revision of the MCCG in 2012 sought to encourage leadership and board effectiveness by enhancing board composition and independence. In 2017, the Code was revised to introduce new key corporate governance principles that seek to promote greater internalisation of good governance among large firms listed on the Bursa Malaysia. 


�The framework was first discussed by Scholes and Wolfson in 1992 � ADDIN EN.CITE <EndNote><Cite><Author>Scholes</Author><Year>1992</Year><RecNum>677</RecNum><record><rec-number>677</rec-number><foreign-keys><key app="EN" db-id="ax0dptf5ur9d5cex2tivxzp22fw22fffwapv">677</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Scholes, M. S.</author><author>Wolfson, M. A.</author></authors></contributors><titles><title>Taxes and Business Strategy: A Planning Approach</title></titles><dates><year>1992</year></dates><pub-location>New Jersey</pub-location><publisher>Prentice Hall</publisher><urls></urls></record></Cite></EndNote>�(Scholes & Wolfson, 1992)�.


�The use of coefficient variation is to control for bias variance due to its dependency on the mean (Murray, 1989). 


�AGE, TEN, EDU, GEN, HAGE, HTEN, HEDU and HGEN are measured at TMT level for firm i and year t. The analysis of the data at an individual-member level, for example, classifications based on gender category of each member, is therefore restricted.


�While TMT studies investigate the coalition of TMT members collectively in affecting various firm performance measures, Dyreng et al. � ADDIN EN.CITE <EndNote><Cite ExcludeAuth="1"><Author>Dyreng</Author><Year>2010</Year><RecNum>587</RecNum><record><rec-number>587</rec-number><foreign-keys><key app="EN" db-id="ax0dptf5ur9d5cex2tivxzp22fw22fffwapv">587</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Dyreng, Scott,</author><author>Hanlon, Michelle</author><author>Maydew, Edward L., </author></authors></contributors><titles><title>The effects of executives on corporate tax avoidance</title><secondary-title>Accounting Review</secondary-title></titles><periodical><full-title>Accounting Review</full-title></periodical><pages>1163-1189</pages><volume>85</volume><number>4</number><dates><year>2010</year><pub-dates><date>28 August 2009</date></pub-dates></dates><urls><related-urls><url>http://ssrn.com/abstract=1158060</url></related-urls></urls></record></Cite></EndNote>�(2010)�, in their investigation of executives’ individual effects on firm tax planning activities, focus on individual Chief Executive Officer, Chief Financial Officer, President and Vice-President (or other equivalent executives). This is necessary to control for the CEO’s power in setting “the tone at the top” and to examine the movement of the individual top executives across firms particularly to control for significant cases of upward and similar level of movements, i.e. 99.9 per cent of top executives in  Dyreng et al. � ADDIN EN.CITE <EndNote><Cite ExcludeAuth="1"><Author>Dyreng</Author><Year>2010</Year><RecNum>587</RecNum><record><rec-number>587</rec-number><foreign-keys><key app="EN" db-id="ax0dptf5ur9d5cex2tivxzp22fw22fffwapv">587</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Dyreng, Scott,</author><author>Hanlon, Michelle</author><author>Maydew, Edward L., </author></authors></contributors><titles><title>The effects of executives on corporate tax avoidance</title><secondary-title>Accounting Review</secondary-title></titles><periodical><full-title>Accounting Review</full-title></periodical><pages>1163-1189</pages><volume>85</volume><number>4</number><dates><year>2010</year><pub-dates><date>28 August 2009</date></pub-dates></dates><urls><related-urls><url>http://ssrn.com/abstract=1158060</url></related-urls></urls></record></Cite></EndNote>�(2010)�. As this study examines the effects of TMT members as a “dominant coalition” rather than the movement of the individual executives, we thus define TMT in line with the TMT literature’s definition to reflect the strategic decisions by the team members collectively.


�ETR is measured by scaling CTE with PBT (Abdul Wahab & Holland, 2012).


�The univariate and multivariate normality tests on BTD indicate significant distorted skewness and heavy-tailed kurtosis (p<0.01), (i.e., Doornik-Hansen (2=54.03, Mardia mSkewness (2=58.46, Mardia mKurtosis (2=18.13 and Henze-Zirkler (2=45.08). To economically control for the exclusion of outliers, we exclude the extreme observations at multivariate level (compared to individual variable level) using studentized residuals. 


�In addition, we also analyse the non-winsorized and studentized filtered data (i.e., 1,712 firm-years). The results indicate that HGEN, HTEN and HAGE are sensitive upon estimating the models using the pre-MCCG revision period (column 3 Table 5), “low-heterogeneity” (column 5 Table 5) and “high-heterogeneity” subsamples (column 6 Table 5). The full results of 1,712 firm-years are available from the authors upon request.   


�The average statutory tax rates across years is at 25.12 per cent.


�The process of dealing with outliers is discussed in detail in the Descriptive statistic subsection. 


�The second highest absolute bivariate correlation coefficient is between CAPINT and EM, i.e. 0.3223.


�The mean VIF is 2.10 and the maximum VIF index of the variables is 7.45.


�The condition index and variance-decomposition proportions are reported at 44.47 and 0.95, respectively.


�This is measured as dispersion of the mean from the actual magnitude of each observation.


�Breusch-Pagan/Cook-Weisberg (2=15.81 (p<0.01) and White (2= 355.38 (p<0.01).


�To provide insights on the source of the BTD-heterogeneity relationship at individual firm level, we discuss the findings from the firm-fixed effect estimation in the further tests section. 


�The revision is mainly to enhance and re-establish corporate governance recommendations to strengthen corporate governance practices relating to board structures, board composition and roles, as well as fiduciary responsibilities of the directors in Malaysia (Security Commission Malaysia, 2012).  


�The Malaysian Code on Corporate Governance 2012 is the third version of the Code. The first version was issued in 2000 and subsequently superseded by the 2007 Malaysian Code on Corporate Governance.  


�The difference of HAGE, HTEN, HEDU and HGEN coefficients between both periods are, respectively, at (2=2.18 (p>0.10), (2=30.68 (p<0.01), (2=0.03 (p>0.10) and (2=8.75 (p<0.01). 


�The total median score is 0.00. This sub-sampling process is largely driven by (in descending order) HGEN (i.e. 75.0% of HGEN is “0”), HEDU (i.e. 22.3% of HEDU is “0”), HTEN (i.e. 14.6% of HTEN is “0”) and HAGE (i.e. 6.8% of HAGE is “0”).  The skewness of the heterogeneity data results into 79.2% of the firm-years are in the “equal and below median score” category, i.e. median≤0, and 20.8% in the “above median score” category. This restricts the sample from being split to equal number of sub-samples.


�Except for EM, the significance of the control variables are sensitive across subsamples, which insignificant results are found for TEN and EDU in the post-MCCG revision period, CAPINT within the “high-heterogeneity” subsample, LEV in post-MCCG revision period and within “low-heterogeneity” subsample, and FS in the pre-MCCG revision period.





�None of the TMTs is composed of female-only members.


�To ensure the inclusivity of the heterogeneity variables, we firstly instrumented all heterogeneity variables in the estimation and subsequently tested individually heterogeneity, as an instrumental variable. The over-identification tests, however, reveal that only HAGE, HTEN and HGEN meet the identification assumption at p>0.10 with (2 of 0.50, 2.96 and 0.27 respectively. The Sargan over-identifying tests using all heterogeneity and HEDU are significant at the p<0.01 level with (2 of 583.62 and 12.23, respectively.   


�Using the available data, we attempt to follow Frank et al. � ADDIN EN.CITE <EndNote><Cite ExcludeAuth="1"><Author>Frank</Author><Year>2009</Year><RecNum>258</RecNum><record><rec-number>258</rec-number><foreign-keys><key app="EN" db-id="ax0dptf5ur9d5cex2tivxzp22fw22fffwapv">258</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Frank, Mary Margaret</author><author>Lynch, Luann J.  </author><author>Rego, Sonja O., </author></authors></contributors><titles><title>Tax reporting aggressiveness and its relation to aggressive financial reporting</title><secondary-title>Accounting Review</secondary-title></titles><periodical><full-title>Accounting Review</full-title></periodical><pages>467-496</pages><volume>84</volume><number>2</number><dates><year>2009</year></dates><urls></urls></record></Cite></EndNote>�(2009)� closely in regressing assets other than capital intensity measure, accounting reported income, current tax expense and lag permanent differences on permanent differences (PD). PD is measured as the difference between BTD and temporary BTD (i.e., � EMBED Equation.3  ���) � ADDIN EN.CITE <EndNote><Cite><Author>Frank</Author><Year>2009</Year><RecNum>258</RecNum><record><rec-number>258</rec-number><foreign-keys><key app="EN" db-id="ax0dptf5ur9d5cex2tivxzp22fw22fffwapv">258</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Frank, Mary Margaret</author><author>Lynch, Luann J.  </author><author>Rego, Sonja O., </author></authors></contributors><titles><title>Tax reporting aggressiveness and its relation to aggressive financial reporting</title><secondary-title>Accounting Review</secondary-title></titles><periodical><full-title>Accounting Review</full-title></periodical><pages>467-496</pages><volume>84</volume><number>2</number><dates><year>2009</year></dates><urls></urls></record></Cite><Cite><Author>Abdul Wahab</Author><Year>2015</Year><RecNum>1037</RecNum><record><rec-number>1037</rec-number><foreign-keys><key app="EN" db-id="ax0dptf5ur9d5cex2tivxzp22fw22fffwapv">1037</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Abdul Wahab, N. S.</author><author>Holland, K.</author></authors></contributors><titles><title>The persistence of book-tax differences</title><secondary-title>British Accounting Review</secondary-title></titles><periodical><full-title>British Accounting Review</full-title></periodical><pages>339-350</pages><volume>47</volume><number>4</number><dates><year>2015</year></dates><urls></urls><electronic-resource-num> DOI: http://dx.doi.org/10.1016/j.bar.2014.06.002</electronic-resource-num></record></Cite></EndNote>�(Frank et al., 2009; Abdul Wahab & Holland, 2015)�, where DTE is current year deferred tax expense.


�NOLs are hand-collected from tax footnotes of company financial statements. The NOLs-adjusted BTD are derived by deducting NOLs at income level from the BTD.  The adjusted BTD is to control for the mechanical relationship between NOLs and BTD. In addition to the NOLs-adjusted BTD, we have also regressed NOLs and other independent variables on BTD derived using equation (4). Similar qualitative results are found for both BTD (F-statistic(22)=19.34, p<0.01) and NOLs-adjusted BTD (F-statistic(22)=28.53, p<0.01). Consistent with the variables in the main model, all continuous variables are deflated by total assets.


�In the interest of economy, the results of annual estimations, tax aggressiveness and NOLs are not reported in the table, but are available upon request.
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