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Abstract
Purpose - The presence of lone founders, multiple family members (ownership dispersion) and few family members (ownership concentration), in family businesses, affects the stock price crash risk in different manners. This study examines the distinct impact of lone founder ownership and family ownership concentration and dispersion on stock price crash risk, and moderating influence of financial literate female directors on this relationship.
Design/methodology/approach - The study used sample of 2954 firm-year observations comprising of non-financial firms listed on Pakistan Stock Exchange over the period 2012-2021. We employed the ordinary least squares (OLS) regression method to test the hypotheses and additionally used the generalized method of moments (GMM) estimation and two stage least squares (2SLS) analysis to check the robustness of the results. 
Findings - We find that lone founder-owned firms are less prone to stock price crash risk due to lower information asymmetry and a strong organizational identity. In contrast, weaker emotional ties and a preference for short-term gains in family-owned firms where ownership is dispersed across multiple family members lead to a higher crash risk. Moreover, the presence of female directors with a financial background moderates these relationships and further reduces the likelihood of crash risk.
Originality/value - Our results provide novel evidence of distinct social behavior of lone founders and family owners, and positive influence of financial literate female directors on stock price crash risk in an emerging economy.

Keywords: Lone founder ownership, family ownership dispersion, family ownership concentration, financial literate female director, stock price crash risk

1. Introduction
Stock price crash risk (SPCR) is a likelihood of extreme negative firm-specific returns that results in loss of wealth for the investors (Srinidhi and Liao, 2020). The occurrence of extreme negative returns threatens financial market stability and is considered an important concern for investors and policy makers (Hu et al., 2022). The SPCR gained significant attention of the academicians and research scholars after the financial crisis of 2008 (Yang et al., 2023). Prior studies extensively discussed SPCR and, among others, mainly consider the hoarding of bad news by the managers as the main cause behind this phenomenon (Chen et al., 2001; Kim et al., 2014; Thuy et al., 2022).  The main incentive for the managers to hoard bad news is to increase their stock price-based compensation through overvaluation of equity, and to exaggerate their performance to gain personal advantages (Jensen, 2004). The successful blockade of negative news results in asymmetric distribution of returns and leads to overvaluation of equity (Hutton et al., 2009), however, the ultimate release of these bad news into the market lead to a large negative drop in the stock price (Habib et al., 2018). Although the extant literature highlights various reasons for the SPCR such as mispricing by investors and opportunism by managers, however, governance mechanisms such as ownership structures may also influence crash risks (Srinidhi and Liao, 2020). In this context, several studies investigated the influence of ownership structure of the firm on SPCR, however, results remain inconsistent (Hu et al., 2022; Yang et al., 2023; Zachro and Utama, 2021). Given the existing contrasting evidence and to gain a better understanding of the influence of ownership structure on SPCR, we consider it important to address the heterogeneous characteristics of different ownership structures. 

The ownership structure of the limited liability corporations is considered an important governance mechanism due to different authority patterns, resource allocation and varying social behavior exhibited by different kinds of owners (Purkayastha et al., 2019). The distinct social context of each type of owner shapes the firm’s behavior differently and addresses the agency conflict in different manners that ultimately affects firm outcomes (Aguilera et al., 2008). Accordingly, empirical literature considers the dispersion of ownership as a main cause of principal-agent conflict arising due to divergence of interest between the shareholders and managers and high information asymmetry (Armitage et al., 2017). Concentrated ownership, on the other hand, mitigates this conflict due to the active involvement of controlling shareholders in decision making (Amin et al., 2023). However, the concentration of ownership in a few hands result in another kind of conflict, principal-principal conflict (Villalonga and Amit, 2009). In this scenario, the large shareholders exploit the minorities by extracting private benefits and getting themselves involved in dubious related party transactions (Gavana et al., 2024). Contextually, in family firms the interest of managers may align with the family owners that may reduce the risk of hoarding bad news by the managers resulting in less likelihood of SPCR (Ali et al., 2007). On the contrary, the opaqueness of information and withholding of sensitive information by family owners may lead to exploitation of minorities and increase the SPCR (Srinidhi and Liao, 2020). Relatedly, the empirical literature considers family firms as an important governance mechanism that may reduce the stock crash risk due to better monitoring or they may increase the risk by hoarding the negative news by virtue of their power and influence (Yang et al., 2023).

Moving forward, the influence of lone founder firms on strategic decision-making has been examined in the literature in areas such as firm performance (Le Breton‐Miller  and Miller, 2008), ownership dynamics (Achleitner et al., 2012), dividend payout (Amin et al., 2023), research and development investment (Block, 2012), and capital structure decisions (Diéguez‐Soto  and López‐Delgado, 2019). Similarly, multiple studies examined the influence of family ownership on various financial outcomes such as firm performance (Ghalke et al., 2023), dividend payout (Boshnak, 2023), earning management (Gavana et al., 2024), and corporate social responsibility (Stock et al., 2024), and provide mixed empirical evidence. Thus, requiring further research into the behavior of lone founders and family owners. Moreover, the prior literature while examining the family businesses considered the family owners as a homogenous set of owners operating under similar characteristics and investigated their influence on firm outcomes (Murro and Peruzzi, 2019; Nadeem et al., 2020). The family businesses were mainly examined under the socio emotional wealth perspective and presumed as making decisions to increase firms’ reputation and considering the firm as a legacy to be transferred to next generation (Zellweger et al., 2013). However, later studies categorized family businesses under the lone founder ownership and family ownership due to distinct social behavior of each kind of ownership type (Block, 2012). In this scenario, the lone founders are considered to be strongly affiliated with their organization (organizational identity) and long term oriented. Moreover, this type of ownership is characterized by non-involvement of any other family member in the operations of business (Achleitner et al., 2012). On the other side, family owners undertake decisions from a socioemotional wealth perspective and consider a firm as a legacy to be transferred to the next generation (Berrone et al., 2012). Further, the family owners strongly identify with the family (family identity) and, therefore, prioritize non-financial goals such as family agenda and firm reputation instead of financial objectives (Gomez-Mejia et al., 2011). 

Advancing further, Miller et al. (2021) segregated the family ownership between the family ownership concentration where the ownership is concentrated into the few family members, and family ownership dispersion where the ownership is dispersed between multiple family members. The authors while investigating the privately held family firms in Italy, argued that both kind of ownership behaves differently towards the firm outcomes such as dividend payout, due to distinct social context and social values of both set of owners. On similar grounds, we shall argue that family firms with ownership concentrated into few family members are associated with lower SPCR since they consider the firm reputation as a prime concern and consider the firm as a legacy to be transferred to next generation leading to active monitoring and long-term orientation. On the other hand, family business literature mainly considers the role of generation stage in family firms and the presence of multiple family owners as detrimental to firm performance (Miller et al., 2011). The primary reasons for these negative effects are increased interfamily conflicts at earlier generational stages and lower levels of intentional trust. In this vein, Sciascia et al. (2014) argued that family firms with multiple family owners having small holdings mainly prefer short-term quick returns and therefore such firms are more prone to crash risk. Since ownership concentration and ownership dispersion are polar opposite, therefore, we built our hypothesis on the basis of ownership dispersion only. The opposite of the obtained results in case of dispersion will hold true for family ownership concentration. Overall, the diverse ownership structure of family businesses compels us to investigate the SPCR in family businesses according to different strategic behavior of each ownership type, which is yet an unexplored area of research. 

Recently, Srinidhi and Liao (2020) examined the SPCR in context of US family firms. However, our study differs from the work of Srinidhi and Liao (2020) for several reasons. First, while the authors considered the family firms as a unique business structure, we considered the family businesses as a heterogeneous set of owners and segregated the family businesses into lone founders, family ownership concentration and family ownership dispersion. Second, the financial markets and economic structures of the USA differ significantly from those of emerging markets, which are mainly characterized by weak legal frameworks and poor investor protection, often leading to the expropriation of minority shareholders by family owners (Armitage et al., 2017). Therefore, the results of the study reported in the context of a developed economy cannot be generalized to emerging economies. Third, the sample used by the authors predominantly consists of non-family firms, with family firm observations representing only 9% of the total sample. In contrast, this study utilizes a sample in which 64% of the observations pertain to lone founder owned firms (16%) and family-owned firms (48%). This composition enhances the reliability and generalizability of our findings. Finally, this study utilizes a more recent sample than the 2004-2014 period used in previous research, providing evidence that reflects more current activity and trends. Overall, we are of the view that there exists a significant gap in literature as to how family businesses influence the SPCR in an emerging economy, that needs to be addressed. 

In a similar vein, gender diversity on boards is recognized in empirical studies as an important governance factor, mainly due to the strong, independent monitoring role played by female directors (Amin et al., 2022). Recognizing the economic advantages of female board members, policymakers across the globe have implemented gender quotas, prompting extensive research into their influence on various firm outcomes (Terjesen et al., 2009). Relatedly, Mun et al., (2020) mentioned that the executives make their strategic choices according to their personal characteristics and educational background that ultimately affect the firm’s risk. Contextually, the educational background of female directors influences the monitoring of management, strategic decision making, and risk-taking behavior of the firm (Ali et al., 2022). Numerous studies examined the relationship between gender diversity and firm performance (Pandey et al., 2023), dividend payout (Mrad and Kacem, 2025; Shaheen et al., 2023), corporate social responsibility (Chang et al., 2024) and earning management (Githaiga, 2024) and provide mixed results. Thus, their strategic behavior and influence on firm outcomes and strategic decisions require further research. Although, a large number of studies (Pandey et al., 2023: Amin et al., 2024) examined the role of female directors in family businesses and determine their influence on firm outcomes, however, surprisingly, the extant literature does not consider the educational background of the female directors on boards of listed firms and their influence on crash risk in family businesses, which is a missing piece in the gender diversity literature. We are of the view, that female directors with financial educational background directors influence the SPCR differently, according to their financial skills and risk-taking behavior, in presence of lone founders and family owners. 

To address this research gap, our study investigates three research questions: (i) Does the lone founder ownership reduces the likelihood of the stock price crash risk; (ii) Does the family ownership dispersion increases the likelihood of the stock price crash risk; and (iii) Does the presence of financially literate female directors on the board moderates the likelihood of stock price crash risk in lone founder firms and family ownership dispersed firms. To answer these research questions, this study used sample of 2954 firm-year observations of non-financial firms listed on Pakistan Stock Exchange (PSX). Our results indicate that lone founder ownership exhibits lower SPCR, whereas the family ownership dispersed firms show higher SPCR. Our study extends contribution to the extant literature in following manners. First, our study adds to the growing family business literature by examining the family business heterogeneity and their distinct influence on SPCR. By categorizing the family businesses among the lone founders, family ownership concentration and family ownership dispersion, we provide the heterogenous effects of different family ownership types on crash risk. Second, we provide the novel empirical evidence that family firms with dispersed ownership are more prone to SPCR as compared to family firms with concentrated ownership and lone founder owned firms. Third, we extend the gender diversity literature by examining the influence of financial literate female directors on crash risk in family businesses. While the prior studies examine the role of gender diverse board on SPCR, our study examine the behavior of female directors on boards with financial background in family businesses. Finally, our results highlight the positive role of female directors in corporate governance and extends support to the efforts of policy makers for the allocation of gender quota on boards of listed firms across the globe.

The rest of the study will proceed in the following manners. Section 2 will discuss the institutional background. Section 3 will provide literature review and hypotheses development. Section 4 will present methodology. Results will be presented and discussed in section 5. Section 6 will present the conclusion of the study. 

2. Institutional background
We consider Pakistan an interesting research ground for the examination of this nexus for at least following reasons. First, Pakistan is an emerging market, and, like other emerging economies, the firms listed on the Pakistan Stock Exchange are mainly lone founder and family-owned firms (Amin et al., 2023). According to Armitage et al. (2017), in developed economies, principal-agent conflicts primarily arise due to the presence of dispersed ownership. In contrast, both emerging and developing economies face corporate governance challenges arising from the presence of blockholders and family-owned businesses, which lead to principal-principal conflicts (Calabrò et al., 2017). Additionally, weak governance regulations in these economies create incentives for controlling shareholders to exploit minority shareholders through tunneling of the firm’s resources, offering less protection to investors (Solarino and Boyd, 2020). Therefore, we consider it necessary to examine the impact of lone founder firms and family-owned firms on stock price crash risk. Second, like in other emerging economies, females in Pakistan are often deprived of formal education due to various social and cultural barriers (Ain et al., 2021). These social challenges make it difficult for the female workforce to climb the corporate ladder and secure positions on the boards of listed firms (Glass and Cook, 2016). However, despite these challenges, the achievements of female directors in reaching top positions and their participation in strategic decision-making is an important area of research that needs further examination. Finally, in line with the other countries, the Listed Companies (Code of Corporate Governance) Regulations, 2017 in Pakistan mandated the listed firms to appoint at least one female director on board of the listed firms (Amin et al., 2022). Contextually, the influence of female directors on various firm outcomes such as dividend payout (Mustafa et al., 2020), borrowing cost (Amin et al., 2023) and corporate social responsibility (Naseem et al., 2024) has been widely examined yielding mixed evidence. In this vein, we consider it necessary to examine the influence of financial literate female directors on boards of listed firms in reducing the stock price crash risk.  

3. Literature review and hypotheses development
3.1	Agency theory
From the agency theory’s point of view, the separation of ownership and control between the shareholders and managers give rise to agency conflict (Jensen and Meckling, 1976). The higher information asymmetry between the shareholders and managers leads to the extraction of private benefits by the managers and the misuse of firm’s resources on their empire building (Ain et al., 2021). In this scenario, the family business literature considers the presence of controlling shareholders an effective solution of principal-agent conflict due to intense involvement of family owners in the operations of the business (Purkayastha et al., 2019). However, their effective participation in the business and access to the inside information leads to another kind of conflict; principal-principal conflict. In this scenario, the family owners may resort to extraction of firm’s resources to increase family’s wealth at the expense of minority shareholders (Solarino and Boyd, 2020). Relatedly, Gavana et al. (2017) argued that family owners are involved in higher earning management to hide firm’s wealth expropriation. As such, the information advantage is used by the family owners to exploit the minority shareholders (Anderson and Reeb, 2003). Nevertheless, another strand of literature (Sauerwald et al., 2019) is of the view that the presence of controlling shareholders brings multiple benefits, such as monitoring and advice, that are equally shared between majority and minority shareholders. Moreover, in the economies with lesser investor’s rights, the family owners serve as alternate governance mechanism and protect the minority shareholders for the sake of firm’s reputation (Yoshikawa and Rasheed, 2010).

Relatedly, the presence of lone founder is associated with lesser agency conflict due to the intense monitoring of management and effective involvement of lone founder in the business since operation (Block, 2012). Similarly, the presence of family owners is also considered an effective solution for the agency conflict due to their close and diligent monitoring of management (Purkayastha et al., 2019). The monitoring benefits provided by family owners restrict the opportunistic behavior of managers leading to the alignment of interest between both the parties (Qaderi et al., 2024). However, these dynamics may differ in later-generation firms due to the differing personal priorities of multiple family owners regarding the business (Miller et al., 2021). Amin et al. (2023) argued that the non-involvement of siblings and multiple family owners in business operations increases agency conflict in family ownership dispersed firms. Thus, increasing the risk of stock price crash risk due to higher information asymmetry in such firms.

In a similar vein, the corporate governance literature considers the presence of female directors as an important mechanism for the mitigation of agency conflict (Amin et al., 2022). The gender diversity literature suggests that the presence of female directors is linked to lower agency conflict, as women are believed to possess better monitoring skills, leading to more intense oversight of management (Ain et al., 2021). In contrast to men, female directors are regarded as more independent and diligent, and their presence is linked to a lower likelihood of engaging in unethical activities (Nadeem et al., 2020). Moreover, their presence enhances the firm's transparency by improving stock price information efficiency through increased voluntary disclosures, better financial reporting quality, and a reduction in information asymmetry (Le et al., 2024). 

3.2	Family identity and organizational identity
According to Zellweger et al. (2013), family firm is defined as “one controlled by a family through involvement in management and ownership, coupled with a transgenerational vision for the firm”. The prominence of non-financial goals in family firms has been widely acknowledged in the family business literature (Amin et al., 2024). The extant literature highlights various aspects of non-financial goals exhibited by family firms such as autonomy and control, family cohesiveness, family name recognition, respect, status, and goodwill in the community (Schweiger et al., 2024). Zellweger et al. (2013) mentioned that family owners pursue non-financial goals to achieve family-centered goals or to preserve socioemotional wealth derived from being in control. Gómez-Mejía et al. (2007) defined socioemotional wealth as “non-financial aspects of the firm that meet the family’s affective needs, such as identity, the ability to exercise family influence, and the perpetuation of the family dynasty”. In this vein, Berrone et al. (2012) argued that strategic decisions in family firms are shaped by the family’s objectives, and the pursuit of these objectives helps preserve the firm’s socioemotional wealth. Moreover, the pursuit of these family-centered goals urges the family owners to prioritize the firm’s survival over economic objectives and view the firm as a legacy to be passed on to the next generation (Amin et al., 2024). Relatedly, Le Breton‐Miller and Miller (2008) pointed out that the firm’s legacy and reputation urge family owners to ensure trustful relations with the stakeholders such as investors, employees, vendors and community. Contextually, the family business literature highlights that preservation of socioemotional wealth and family identity is an important factor in the decision making of family owners that shapes their strategic behavior and influences the firm performance (Yu et al., 2015). 

Similarly, organizational identification is “the degree to which a member defines himself or herself by the same attributes that he or she believes define the organization” (Dutton et al., 1994). Organizational identity refers to the core values and beliefs that members view as central and enduring, and it is expressed to external stakeholders through the organization's behavior, symbols, and communication. Nag et al. (2007) suggested that organizational identity represents the shared perception among members of “who we are as an organization” and “what we do together as a group.” Thus, organizational identity can be seen as a direct reflection of the social behaviors exhibited by its members. In this context, while family business owners tend to prioritize family identity, lone founders are more focused on shaping and aligning with the identity of the organization itself (Le Breton‐Miller and Miller, 2008). Similarly, Dobrev and Barnett (2005) noted that "the founder’s identity is tightly linked to that of the organization and to its innovative endeavors." Therefore, from the standpoint of organizational identity, lone founders tend to closely associate themselves with their firm and make decisions guided by this strong identification.

3.3	Lone founder ownership and stock price crash risk
According to Federo et al. (2020) “lone founders are entrepreneurs who built the firm and often continue to own the majority stake in the firm”. Le-Breton Miller and Miller (2008) noted that lone founders are mainly driven by economic success and are more focused on growth opportunities by capitalizing on better investment prospects in the market. Prior research has highlighted distinctions between lone founder-owned firms and family businesses, attributing these differences to the unique social contexts and behavioral patterns of each ownership type (Achleitner et al., 2012). Firstly, lone founders typically exclude family members from the management team and avoid familial ties into business operations. Consequently, they are not subject to family influence and enjoy greater autonomy in implementing growth-oriented strategies aimed at maximizing firm value (Miller et al., 2007). Secondly, to maximize business growth, lone founders tend to engage in innovative initiatives and exploit market opportunities, which leads to a closer alignment of their interests with those of minority shareholders (Amin et al., 2023). Thirdly, unlike family owners, who often prioritize family legacy and succession, lone founders focus on organizational development and establishing legitimacy (Miller et al., 2011). The non-involvement of family members allows them to align their interests with the goals of external stakeholders such as investors, employees, and the broader community. Accordingly, the strategic approaches of lone founders and family owners diverge, driven by their differing social contexts and ownership priorities.

From an agency theory’s point of view, the presence of lone founder ownership is considered an effective solution of agency conflict due to intense monitoring of management (Amin et al., 2023). The involvement of lone founders in the business since its inception equips them with in-depth knowledge, thereby mitigating moral hazard and asymmetric information problems in such firms (Block, 2012). Similarly, from an organizational identity’s perspective, the lone founders are not subject to family pressure, therefore, they are at liberty to pursue the firm’s growth strategies (Miller et al., 2011). For them, the business is a priority, and their affiliations are more likely to be with investors, lenders, employees, and the broader community. The risk-taking preferences and strategic priorities of lone founders, therefore, differ significantly from those of other types of owners (Le Breton-Miller and Miller, 2008).

Linking together, lower SPCR is anticipated in lone founder ownership for several reasons. From an agency theory’s point of view, SPCR is mainly due to asymmetrical information problems with managers having more information as compared to shareholders and investors (Hu et al., 2022). However, in case of lone founder ownership this problem is mitigated as the lone founder has incentive as well as capacity to monitor management (Le Breton-Miller and Miller, 2008). Thus, the agency problem is not visible in lone founder firms leading to lower crash risk. Further, lone founders are business founders with their involvement in business since inception (Amin et al., 2023). As such, the organizational identity’s perspective and corporate image and firm’s reputation risk is more prominent in lone founder firms. Their long-term affiliation with the organization and the firm’s higher reputation results in the dissemination of more transparent financial information leading to lower crash risk. Finally, lone founders tend to be more focused on long-term growth (Miller et al., 2011), so hoarding negative news for short-term gains is undesirable in such ownership structures, which ultimately results in a lower risk of a crash. The empirical literature also provides distinguished behavior of lone founder firms from family firms. For instance, Miller et al. (2007) highlighted that, compared to family firms, lone founder firms experience faster growth and higher shareholder returns. Similarly, Block (2012) found that, in contrast to family firms, lone founder firms exhibit a higher level of research and development intensity. Furthermore, Amin et al. (2023) reported higher dividend payouts in family-owned firms, whereas a negative relationship was found between lone founder firms and dividend payouts. Overall, we hypothesize that:

H1: The likelihood of stock price crash risk is less in lone founder firms.

3.4	Family ownership concentration, family ownership dispersion and stock price crash risk
The family ownership offers a unique kind of ownership usually characterized by the “unique overlap among ownership, management, and the family group” (Berrone et al., 2010). In family firms, family identity plays a prominent role, and controlling families pursue family-centered goals to preserve the socioemotional wealth they derive from being in control (Zellweger et al., 2013). In this vein, Schulze et al. (2003) argued that family owners share close emotional ties with other family members and tend to prioritize intrafamily relationships over those with other business stakeholders. As such, the relevance of nonfinancial goals, such as preserving the family dynasty, maintaining family cohesiveness, and enhancing family name recognition, forms a fundamental premise of family businesses and is an important factor in managerial decision-making (Miller et al., 2011).

While the family business literature sheds light on the differing strategic behaviors of family and non-family firms due to their distinct goals and objectives (Holt et al., 2017), such differences may also exist within the group of family owners because of distinct priorities (Michiels et al., 2015). While some owners may have extended priorities, such as long-term control of the firm and maintaining a good reputation in the community, others may be inclined only toward short-term pecuniary benefits, such as regular financial rewards through dividends (Miller et al., 2021). Moreover, family business literature on the role of the generational stage also distinguishes the strategic behavior of first, second, and multigenerational family firms due to differing sets of priorities and intrafamily conflicts (Sciascia et al., 2014). In a similar context, Miller et al. (2021) argued that the strategic behavior of family firms differs significantly when ownership is concentrated within a few family members versus when it is dispersed across multiple family members, due to a diverse set of priorities.

According to Miller et al. (2021), the family ownership concentration is normally associated with the presence of few family members led by one family leader. In such kind of ownership, the family identity and firm’s reputation are considered a primary motive by the owners (Holt et al., 2017). Moreover, the owners consider the firm a legacy to be transferred to the next generation and focus primarily on firm growth (Zellweger et al., 2013). Thus, from the agency theory’s perspective, we may assume that concentration of ownership in the hands of a few family members may result in lower principal-agent conflict due to active involvement of family owners in decision making and management monitoring. In addition, their concern for minorities and other stakeholders for the sake of firms’ reputation also leads to less agency conflicts (Block, 2012). However, Bertrand et al. (2008) noted that presence of family owners may result in principal-principal conflict due to focus of family owners towards the fulfillment of family agenda. Moreover, Solarino and Boyd (2020) noted that family owners in family firms may get themselves involved in dubious related party transactions to tunnel the firm’s resources towards family wealth. Nevertheless, Yoshikawa and Rasheed (2010) argued that in economies with less protection for investors, the presence of family owners serves as an alternative governance mechanism for minorities. Empirically, several studies examined the influence of family owners on firm outcomes and highlighted mixed results. For example, Purkayastha et al. (2019) while examining the listed firms in India reported higher principal-principal conflict in family firms. On the contrary, Omran et al. (2008), reported positive behavior of family owners towards agency conflict and found that presence of block holders serves as an alternate mechanism of legal protection for investors. Similarly, Anderson and Reeb (2003) also highlighted that family ownership is beneficial for minority shareholders.

In contrast to family ownership concentration, the family ownership dispersion is characterized by 
the presence of multiple family members with minor shareholding. According to Miller et al. (2021), the individual family members in such kind of ownership possess different interests from each other. While some members may be desirous of strong firm reputation and focus more on firm’s growth (Gomez-Mejia et al., 2011), the others may have less emotional ties and consider the firm as a source to increase the family’s wealth (Miller et al., 2011). The varying interest of the numerous family members makes it difficult for the family leaders to fulfill their conflicting desires. Moreover, in some instances, family members may not be actively involved in the firm’s operations, and the management is delegated to non-family managers leading to increased information asymmetry and agency conflict (Amin et al., 2023). Thus, the benefits of effective corporate governance mechanisms associated with large shareholders such as better monitoring may not be visible in such firms. In a similar vein, Blanco-Mazagatos et al. (2007) argued that ownership dispersion in family firms reduces the emotional attachment and family ties resulting in higher agency costs. Moreover, they are less concerned with the firm reputation which restricts the long-term decision making by the controlling family members (Miller et al., 2021). Therefore, we may assume that the problem of asymmetric information and desire for quick short-term gains increases the likelihood of SPCR in this type of ownership. 

Empirically, multiple studies have examined SPCR in family firms and highlighted mixed results. For instance, Yang et al. (2023) found negative relationship between family ownership and SPCR in case of Chinese listed firms. Similarly, using a large global sample of firms from 47 countries, Hu et al. (2022) found an inverted U-shaped relationship between controlling family owners and SPCR. On the other hand, Shandiz et al. (2022) could not find a significant relationship between family ownership and SPCR in the context of companies listed on the Tehran Stock Exchange. We argue that SPCR is higher in family-owned dispersed firms due to the presence of multiple small shareholders who are less involved in the management of the firm, leading to higher information asymmetry. Furthermore, weaker emotional ties and a desire for short-term financial gains also facilitate the hoarding of negative news to achieve short-term returns, which may increase the likelihood of crash risk. Thus, we hypothesize that: 

H2: The likelihood of Stock price crash risk is higher in family ownership dispersed firms.

3.5	Moderating role of financial literate female directors 
The board of directors is considered an important component of the corporate governance mechanism for aligning the interests of shareholders and managers (Li et al., 2015). The main task of the board of directors is to provide independent opinions and mitigate agency conflicts arising due to principal-agent or principal-principal conflict (Fan et al., 2019). However, the board is considered more effective if it is independent and provides impartial advice (Liu et al., 2015). The independent board can ensure transparency and face undue management pressure, as they are more cautious about their reputation and prestige (Nadeem, 2020). In a similar vein, gender diversity is considered as one of the important characteristics of an effective board (Amin et al., 2022). Existing literature highlights gender-based differences shaped by distinct social values, norms, and beliefs (Ain et al., 2021). Consequently, men and women may interpret the same situation differently, leading to variations in decision-making. Sarhan et al. (2019) found that women in leadership roles foster a collaborative environment, encouraging open dialogue and reducing agency conflicts. Moreover, women in key management positions offer alternative perspectives on complex issues and enhance the legitimacy of corporate practices (Hillman et al., 2007).

From the agency theory’s point of view, the female directors are considered tougher monitor of management’s action, and their presence is associated with lesser agency conflicts (Amin et al., 2022). Moreover, compared to their male counterparts, women are often perceived as more independent, diligent, and responsible (Li and Li, 2020). Their inclusion in top management teams helps mitigate systemic biases and expands the organization’s social networks (Bass, 2019). The effective monitoring of gender diverse board, therefore, mitigates agency conflict and increases shareholder’s confidence. According to Baixauli-Soler et al. (2015) the presence of women in the top management team enhances the monitoring and control function due to their conservative behavior. Moreover, females are considered more altruistic than men and possess better abilities to recognize the interests of stakeholders (Al-Shaer and Zaman, 2016). Therefore, the presence of women in top management team is linked to the better monitoring mechanism and reduced information asymmetry (Dobija et al., 2022).

From SPCR’s perspective, Jebran et al. (2020) reported that the presence of female directors restricts managerial divergence of interest and reduces their capacity to hoard negative news. Thus, the presence of female director on board is associated with lower crash risk. In a similar vein, Amin et al. (2022) argued that the presence of gender diverse board restricts the opportunistic behavior of managers that may arise due to weak monitoring. Due to effective monitoring, the presence of female directors is related to better financial reporting quality and dissemination of transparent financial information (Dobija et al., 2022). Thus, reducing the likelihood of crash risk. Relatedly, Ali et al. (2022) mentioned that the strategic decisions behavior of top executives depends on their personal characteristics and educational background. As such, the executives with financial backgrounds make more calculated decisions, avoid big losses and are likely to take less risky decisions. Bhagat et al. (2010) also argued that financial education of managers leads to effective budget preparation and better investment decisions. In context of female directors, Faccio et al. (2016) highlighted that women are more risk averse than their male counterparts and their presence is associated with less risky decisions. 

Empirically, Qayyum et al. (2021) found that companies in the Asia-Pacific region experienced lower crash risk in presence of female directors. Similarly, Jebran et al. (2020) found that the presence of female directors in Chinese listed firms was associated with lower risk-taking and reduced crash risk. The literature presents mixed empirical evidence regarding the influence of female executives on firm outcomes in family-owned firms. For instance, Amin et al. (2024) found that female directors positively impact firm performance in family-owned companies listed on the Pakistan Stock Exchange. Similarly, Fėlix and David (2019) reported positive effects of female directors on firm performance in Portuguese family-owned firms. Moreover, Nadeem et al. (2020) also highlighted positive relationship between female directors and firm value in UK listed family firms. However, Tran et al. (2024) found that female directors have an insignificant impact on firm performance in Vietnamese family firms. Overall, we argue that due to risk averse behavior, lower information asymmetry and better financial reporting quality, the presence of female directors with financial education on the board of listed firms reduces the likelihood of stock crash price risk. Thus, we hypothesize that:

H3a: The presence of financially literate female directors on the board further reduces the likelihood of stock price crash risk in lone founder firms.

H3b: The presence of financially literate female directors on the board reduces the likelihood of stock price crash risk in family ownership dispersed firms.

4. Research methodology
4.1	Sample selection
The data for all variables used in the study were collected from the annual reports of the firms, available on the Pakistan Stock Exchange (PSX) website and the respective company websites. The sample was based on the non-financial listed firms over the period 2012-2021. We considered 2012 as the first year of our sample period as the Listed companies (Code of Corporate Governance) Regulations were first introduced in Pakistan in 2012. The last year up to which data was available was 2021, therefore, it was considered as the last year of sample selection. We excluded the financial firms from our sample because these firms operate under separate regulatory frameworks and have different financial characteristics. After the exclusion of financial firms and firms with missing observations, our final sample comprises of unbalanced panel data with 2954 firm-year observations. The sample selection procedure is reported in Table 1.

{Insert Table 1 around here}

4.2	Variable measurement
4.2.1	Dependent variable
Following prior studies (e.g., Chen et al., 2001; Kim et al., 2011; Srinidhi and Liao, 2020), we measured our dependent variable, SPCR, using three measures. Our first measure ‘CRASH’ is a dummy variable that represents ‘1’ if a firm has “at least one week in the fiscal year with an abnormal return that is 3.2 standard deviations lower than the average firm-specific abnormal weekly return during this fiscal year” (Kim et al., 2011). Accordingly, the firm specific abnormal weekly returns (Wi,t) were calculated through the following regression model:



[bookmark: _Hlk101266832]Whereas,  represents return on stock ‘i’ in week ‘t’; α represents the intercept of the model; rm,t  is the return on value weighted market index in week t; rm,t-2 , rm,t-1 , rm,t+1 , rm,t+2 represents the market returns two week prior, one week prior, post one week and post two weeks, respectively, which are included in the model to account for microstructure noise; β1 to β5 are the regression coefficients of market returns; and, ε is the error term. More specifically, firm specific abnormal weekly returns for firm ‘i’ in week ‘t’ (Wi,t) were calculated as 

Our second measure of SPCR ‘NGSKEW’ is “negative coefficient of skewness” (Chen et al., 2001). It is the negative of the third moment of weekly return normalized with respect to average standard deviation of the weekly return raised to third power. Specifically, NGSKEW is obtained using following model:



Whereas ‘n’ represents number of trading weeks of stock ‘i’ in year ‘T’. Accordingly, a higher SPCR will be indicated by higher NGSKEW.
 
Finally, we used down-to-up volatility (DUVOL) as our third measure of SPCR. The DUVOL is defined by Chen et al. (2001), as “the logarithm of the ratio of the estimated standard deviation during the down weeks to the estimated standard deviation during the up weeks” and is measured using following model. Consistently, each week is categorized as “down” week if the abnormal weekly return is lower than the annual average weekly return, and vice versa.



Whereas nu is the number of up weeks and nd is the number of down weeks. A higher value of DUVOL in this case will represent a higher incidence of SPCR.

4.2.2	Independent variables
Following Block (2012), lone founder ownership is considered where the following criteria were met: “first, a single person holds 5% or more equity capital of the firm; second, the person is also a founder of the firm; third, no other person related to founder held more than 5% stake in the firm’s equity.” If all these conditions are satisfied, the firm is classified as a lone founder-owned firm. 

Regarding family ownership, according to Villalonga and Amit (2006), “minimum ownership of 20% of equity capital is sufficient to consider the firm as family owned and controlled.” However, in line with Singla et al. (2014), we adopt a more stringent definition of family ownership by classifying a firm as family-owned if it meets at least two of the following three criteria: “1) the family had a minimum stake of 20%; 2) at least one member of the family was on the board; 3) a member of the family was also the chairperson of the board. If a firm neither falls into the category of lone founder ownership nor under family ownership, then it is considered as a widely distributed firm.” Further, in order to differentiate between family ownership dispersed firms and family ownership concentrated firms, we followed the measurement criteria used by Miller et al. (2021). The author measured the family ownership concentration using “a Herfindahl Hirschman Index, computed by summing the squared percentages of shares controlled by the largest family shareholders (up to seven). The resulting value is a ratio between 0 and 1, with larger values indicating more concentration”. On the flip side, the family ownership dispersion was calculated by subtracting the index value from 1. In this case, the higher value reflects the more dispersed ownership. Since the family ownership concentration and family ownership dispersion are polar opposite, therefore, we only used family ownership dispersion in our analysis and the opposite of the obtained results shows the family ownership concentration behavior. 

4.2.3	Moderating variable
Furthermore, to examine the moderating effect of financially literate female directors, consistent with Ali et al. (2022), we constructed a dummy variable coded as ‘1’ if a female director holds a degree in finance, accounting, economics, or a related field, and ‘0’ otherwise. The relevant data was collected from company annual reports, as well as publicly available sources such as company websites and the LinkedIn profiles of female directors.
 
4.2.4	Control variables
Finally, to address potential endogeneity, we incorporated additional governance and financial control variables into our model. In line with Jebran et al. (2020), we included board size, board independence, and CEO duality as governance controls, as these factors may influence our primary variable of interest, SPCR. Larger board size (BD_SIZE) and board with independent directors (BD_IND) may lead to reduced crash risk, whereas CEO duality (CEO_DUAL) may increase crash risk as wider powers in the hands of one person is linked to risky decisions (Amin et al., 2022). To control the financial characteristics, we employed several variables that can affect SPCR. Stock trading turnover (DTURN) is included as higher turnover and frequent trading may positively affect crash risk (Chen et al., 2001); the higher level of discretionary accruals (DISC_ACC) can increase SPCR (Hutton et al., 2009); Firms with higher past returns (RET) may have greater crash risk; Volatile stocks (SIGMA) are more prone to crash risk (Chen et al., 2001); Leverage (LEV) may negatively impact crash risk (Chen et al, 2001); and firm size (F_SIZE) and market to book ratio (MTB) are considered to positively influence on crash risk (Hutton et al. 2009). Table 2 depicts the measurement of all the variables used in the study. 

{Insert Table 2 around here}

4.3	Econometric model
In order to test the hypotheses, the following models were used for regression:



(Model 1)



(Model 2)



(Model 3)



(Model 4)
Whereas,  is the intercept of the model; LONE_OWN*PFD_BD and FAM_DISP*PFD_BD are the interaction terms included to determine the moderating effects of financial literate female directors in case of lone founder ownership and family ownership dispersion, respectively; controls are included as reported in Table 2:  represents industry dummy;  represents year dummy; βj , βk , βl , βo , βr , and βu represents regression coefficients of independent variable, control variables, moderator, interaction term, industry dummy and year dummy;  is the error term; and i represents firm at time t.    

5. Results and discussion
5.1	Descriptive statistics
Table 3 reports the descriptive statistics: number of observations, mean, standard deviation, minimum and maximum of all the variables used in the study. The mean value of CRASH is 0.321 which shows that around 32% of our sample firms were exposed to at least one crash risk during the year; Mean of NGSKEW is -0.257 which indicates that 26% of firms are risk prone; and mean of DUVOL is 0.404 which shows around 40% down to up volatility of stock returns. Overall, the statistics of all the three proxies were consistent with the prior studies (e.g., Chen et al., 2001; Jebran et al., 2020). Regarding ownership, 16% of our firm-year observations fall under lone founder ownership, whereas around 48% are family ownership dispersed firms. Mean of FD_EDU is 0.411 which indicates that around 41% of female directors on board are financial literate.

Regarding the control variables, the average board size (BD_SIZE) is 8, which is consistent with the legal framework of the country. The mean value of board independence (BD_IND) is 12%, reflecting a limited presence of independent directors on corporate boards. CEO duality (CEO_DUAL) shows a mean of 16%, indicating that, in certain firms, the roles of CEO and board chair are held by the same individual; DTURN has a mean of 0.128; mean of DISC_ACC is 0.162; mean of RET is 0.035; mean of SIGMA is 0.199; mean of LEV is 0.140; mean F_SIZE is 22.886; whereas, mean MTB is 2.338.

{Insert Table 3 around here}


5.2	Pearson correlation
The Pearson correlation of all the variables is reported in Table 4. In line with our expectations, significant negative correlation was found between lone founder ownership and all measures of SPCR (CRASH: -0.103***; NGSKEW: -0.145***; DUVOL: -0.113***). Similarly, significant positive correlation was found between family ownership dispersion and all measures of SPCR (CRASH: 0.159***; NGSKEW: 0.109***; DUVOL: 0.161***). Further, significant negative correlation was found between financial literate female directors and all measures of SPCR (CRASH: -0.191**; NGSKEW: -0.054**; DUVOL: -0.010**). Overall, the results show partial support for our hypotheses, as all our results are in line with our hypotheses. According to Gujarati (2016), multicollinearity may arise if the correlation coefficient exceeds 0.8. Since all of our correlation coefficients were below 0.8, the issue of multicollinearity was not present in our data.

{Insert Table 4 around here}

5.3	Ordinary least squares regression
In order to test the hypotheses, ordinary least squares regression (OLS) was run, and the results obtained are depicted in Table 5. Under hypothesis H1, we hypothesized that SPCR is lower in case of lone founder ownership. We argue that lone founders are more long-term growth oriented and therefore hoarding of negative news to obtain short term benefits is not existent in such kind of ownership. Moreover, the lone founders due to strong organizational identity and commitment serve as strong governance mechanism that restricts the divergent behavior of managers due to intensive monitoring leading to lower SPCR. The results reported in column 1-3 of Table 5 show that our hypothesis H1 was supported as we found significant negative association between all the measures of SPCR (CRASH: -0.119***; NGSKEW: -0.137***; DUVOL: -0.157***) and lone founder ownership. In all cases our results were significant at 1% level of significance. Although the relationship between lone founder ownership and SPCR was not empirically tested before, nevertheless our results are in line with the study of Amin et al. (2023), who argued that due to strong monitoring and governance, the problem of agency conflict does not arise in lone founder firms. Thus, the presence of lone founders reduces the likelihood of SPCR.

Similarly, under hypothesis H2, we hypothesized that family ownership dispersed firms are more prone to SPCR. We argue that due to the problem of asymmetric information and short termism behavior in family ownership dispersed firms, the managers have incentive to hoard negative news that increases the crash risk. The results reported in column 4-6 of Table 5 show that our hypothesis H2 was supported as we found a significant positive association between FAM_DISP and all the three measures of crash risk (CRASH: 0.107***: NGSKEW: 0.173***; DUVOL: 0.155***). In all cases our results were significant at 1% level of significance. Empirically, our results align with the findings of Miller et al. (2021), which reported that in firms with dispersed family ownership, multiple family owners are less inclined toward corporate objectives and are mainly focused on quick profits, which may lead to higher SPCR. 

Finally, under hypotheses H3a and H3b, we hypothesized that presence of financial literate female directors on board reduces the crash price risk under lone founder ownership and family ownership dispersion firms. We argue that presence of female directors with financial education on the board of listed firms reduces the likelihood of SPCR due to risk-averse attitude, better decision making and stringent monitoring. The active monitoring of management’s action reduces the risk of hoarding negative news which in turn reduces the likelihood of crash risk. Moreover, the female directors with financial background make better investment decisions that also decreases the SPCR. The results reported in Table 6 shows that our hypotheses H3a and H3b were supported, as we found significant negative coefficient of interaction terms LONE_OWN * FD_EDU (CRASH: -0.183***: NGSKEW: -0.115***; DUVOL: -0.137***) and FAM_DISP*FD_EDU (CRASH: -0.197***: NGSKEW: -0.131***; DUVOL: -0.163***), in all cases. Empirically, our results extend support to the findings of Jebran et al. (2020), who reported that the presence of female directors restricts managerial opportunism in hoarding negative news and reduces crash risk.

Our results are not only statistically significant but also economically significant. For instance, in case of lone founder ownership, the coefficient estimate for CRASH is = -0.119***, meaning that a one standard deviation rise in LONE_OWN corresponds to a 13.79% (-0.119 × 0.372/0.321) decrease in crash risk in relation to the sample mean (mean of CRASH = 0.321; SD of LONE_OWN = 0.372). Similarly, in case of family ownership dispersion, the coefficient estimate for CRASH is 0.107***, meaning that a one standard deviation rise in FAM_DISP corresponds to a 6.73% (0.107 × 0.202/0.321) increase in crash risk in relation to the sample mean (mean of CRASH = 0.321; SD of FAM_DISP = 0.202). Similarly, in case of female directors the coefficient estimate for CRASH is -0.151***, meaning that a one standard deviation rise in FD_EDU corresponds to a 5.64% (-0.151 × 0.120/0.321) decrease in crash risk in relation to the sample mean (mean of CRASH = 0.321; SD of FD_EDU = 0.120). In terms of control variables, our results align with the previous studies in case of BD_SIZE (Le et al., 2024); DTURN, SIGMA, LEV and MTB (Srinidhi and Lao, 2020); DISC_ACC and RET (Hu et al., 2018); and FM_SIZE (Shandiz et al., 2022). In the case of CEO_DUAL, our findings differ from those of Le et al. (2024), while no comparable reference results were found for BD_IND in this context.

Drawing on insights from agency theory, we based our arguments on the notion that the asymmetric information between managers and stakeholders contributes to crash risk, as managers tend to withhold bad news from the market to pursue personal gains (Jebran et al., 2020). This issue is more pronounced in firms with dispersed ownership due to the separation of ownership and control, as well as the divergence of interests between the two parties (Amin et al., 2023). We argue that, due to the strong involvement of lone founders, this issue does not arise in lone founder firms. As a result, the likelihood of crash risk is lower in these firms. Our findings confirmed our stance as we found a negative relationship between lone founder ownership and SPCR. Similarly, the family business literature is of the view that family ownership is an effective solution for principal-agent conflict due to continuous involvement of family owners in the operations of the business (Purkayastha et al., 2019). On the other hand, their access to insider information and pursuit of a family agenda may lead to a principal-principal conflict (Solarino and Boyd, 2020). However, we based our arguments on the premise that the characteristics of family firms with concentrated ownership differ from those with dispersed ownership. While family firms with concentrated ownership tend to have strong emotional ties and a closer identification with the business, family firms with multiple family members often have fewer socioemotional ties to the firm (Miller et al., 2011). As a result, agency conflict is more pronounced in these firms due to the lack of involvement of family members in business operations and their focus on short-term financial gains (Amin et al., 2023), which leads to a higher likelihood of crash risk. Our findings provide support to our argument as we found a positive relationship between family ownership dispersion and SPCR. Further, the gender diversity literature is of the view that due to better monitoring, the presence of female directors is an effective solution of agency conflict (Ain et al., 2021). Moreover, their presence is linked to better financial reporting quality and more voluntary disclosures (Dobija et al., 2022), which lead to a lower SPCR. Furthermore, the academic studies (Ali et al., 2022) highlight that female directors with financial background are associated with better financial decisions and less risky investment decisions thus leading to lower crash risk. Our results confirmed our stance as we found that presence of financial literate female directors reduces the likelihood of crash risk in both lone founder firms and in family firms with dispersed ownership. 
  
Similarly, from the family identity and organizational identity’s perspective, we argue that the family-centered goals hold prominence in family firms and the socioemotional wealth considerations are reflected in the strategic decision making of these firms. However, this phenomenon is less apparent when ownership is spread across multiple family members. On the other hand, in lone founder firms, the coherence and continuity of organizational identity drive lone founders to make long-term strategic decisions. Our findings in this context imply that, due to the involvement of lone founders in the business since its inception and their long-term commitment to the firm’s growth, crash risk is less anticipated in such firms. On the opposite, due to less socioemotional ties to the firm and the desire for short-term quick profits, the family firms with dispersed ownership are more prone to stock price crash risk.

{Insert Table 5-6 around here}

5.4	Robustness
5.4.1	Generalized method of moments estimation
While the ordinary least squares (OLS) regression results provide support for our hypotheses, they may be subject to endogeneity concerns arising from unobserved heterogeneity and simultaneity (Ullah et al., 2018). To address these concerns and ensure the robustness of our findings, we employed the Generalized Method of Moments (GMM) estimation, which is widely recognized as an effective technique for mitigating endogeneity (Abad et al., 2017). The GMM estimations for Models 1-4 are presented in Table 7 and Table 8. As anticipated, the coefficient signs are consistent with those obtained from the ordinary least squares (OLS) regression, indicating the robustness of our initial findings. Notably, the p-values for the Hansen J test and the Arellano-Bond AR(2) test are statistically insignificant, confirming the validity of the model. The Hansen J test supports the appropriateness of the instruments used, while the Arellano-Bond test suggests the absence of second-order autocorrelation in the model.

{Insert Table 7-8 around here}

5.4.2	Two stage least square analysis
Another widely used method, to check for the issue of omitted variable bias and endogeneity is two stage least squares method (Abad et al., 2017). For the first stage analysis, we require a predictor instrument that should be significantly related to the potentially endogenous regressor but uncorrelated with the error term of the model (Bhagat and Bolton, 2019). Although identifying such instrument is difficult, nevertheless, following the literature (Wang et al., 2021), we used industry average of lone founders and family ownership dispersion as instrumental variables. To check for the accuracy of our selected variable, we run several diagnostic tests such as Wu-Hausman test, Hansen Sargan test and Wooldridge test. For the validity of our instrument, it is essential that Wu-Hausman test values and Wooldridge test values are statistically significant at 1%, 5% and 10% level of significance. On the other hand, the insignificance of the Hansen-Sargan test will confirm the validity of the instrument. Additionally, to reject the null hypothesis of weak instruments proposed by the Stock and Yogo test, the test statistics obtained must exceed the critical value at the 5% significance level (Bhagat and Bolton, 2019). The results reported in Table 9 show that our first and second stage analysis were robust as we found significant results at both stages of analysis. Moreover, our diagnostic tests also highlighted the validity of our instruments.  

{Insert Table 9 around here}

5.4.3	Fixed effects analysis
Consistent with Amin et al. (2024), we used fixed effects analysis to check the robustness of the results. Fixed effects analysis is a widely used method in literature to deal with the issue of unobserved heterogeneity. Ullah et al. (2018) argue that this method addresses the issue of endogeneity by incorporating firm and year fixed effects into the model, which helps control for the time-invariant characteristics of the firm. In order to confirm the robustness of our main results, it was pivotal that the findings from the fixed effects analysis align with our baseline results. The results presented in Table 10 show that our findings are consistent with the main results, further confirming their robustness.

{Insert Table 10 around here}

5.5	Additional analysis
5.5.1	Alternative measure of stock price crash risk
Although our main results support our hypothesis, we conduct an additional analysis using an alternative measure of stock price crash risk, as used in the literature (e.g., Andreou et al., 2017; Bradshaw et al., 2010). Consistently, we used extreme sigma as a measure of crash risk which is defined by Andreou et al., 2017, as the “negative of the worst deviation of firm-specific weekly returns from the average firm specific weekly return divided by the standard deviation of firm-specific weekly returns”. As such, we calculated extreme sigma as:




Whereas W is the mean and  is the standard deviation of the weekly returns over the fiscal year ‘t’.  The larger values of the extreme sigma represent a higher crash risk.

The results reported in Table 11 are similar to our baseline results, suggesting that our findings are robust when using an alternative measure of SPCR.

{Insert Table 11 around here}

5.5.2	Critical mass analysis
The critical mass theory posits that a single woman on the board may experience discriminatory behavior, and that women directors are only effective when they reach a critical mass on the board (Kramer et al., 2006). In this vein, Liu et al. (2015) argued that women can make a positive contribution to the board, and their voices are heard when there are three or more women on the board. In order to test this proposition and determine the influence of female directors on SPCR, consistent with Ain et al. (2021), we created three dummy variables: FD1, FD2 and FD3 on the basis of presence of women on boards of listed firms. FD1 represents ‘1’ if there is a single woman on the board and ‘0’ otherwise. Similarly, FD2 and FD3 represent ‘1’ if there are two and three women on the board, respectively, and ‘0’ otherwise. The results reported in column 1 of Table 12 show that the overall influence of female directors on the board (FD_BD), measured as the proportion of female directors on the board, reduces crash risk. Further, the results reported in columns 2-4 depict that the most significant influence of female directors on crash risk was observed when there were three or more female directors on the board.

{Insert Table 12 around here}

6. Summary and conclusion
We examine the influence of lone founder ownership and family ownership dispersion in SPCR and investigated the moderating role of female director on the board with financial educational background on this relationship. Our study extends contribution to the extant literature in several ways. First, we add to the family business literature by categorizing the family businesses into the lone founder ownership and family ownership dispersed firms. As such, we provide novel evidence of the heterogeneous behavior of family firms towards SPCR. Second, our results highlight higher SPCR in family-owned firms where ownership is widely dispersed across multiple family members, and lower crash risk in firms owned by lone founders. In this scenario, our findings provide support for organizational identity theory and the family identity perspective in the contexts of lone founder ownership and family firms, respectively. Finally, our study adds to the gender diversity literature by highlighting the positive impact of financial literate female directors on boards of listed firms. In this way, our results extend support to the global efforts for the allocation of gender quota on firm boards to gain economic benefits of female directors for the firms.

Our sample of study consists of non-financial firms listed on Pakistan Stock Exchange over the period 2012-2021. To test the hypotheses, we employed the ordinary least squares regression method. Additionally, the generalized method of moments estimation and two stage least squares analysis were used to check the robustness of our results. Under hypothesis H1, we argued that the likelihood of SPCR is less in lone founder owned firms due to stringent monitoring and long-term oriented behavior of lone founders. Our hypothesis H1 and our argument were supported as we found a negative association between lone founder ownership and all proxies of crash risk. Similarly, under Hypothesis H2, we argue that dispersed ownership leads to reduced control over management. Due to asymmetric information problems and the short-termism of multiple family owners, SPCR is more likely in such firms. Our Hypothesis H2 was supported, reinforcing our argument, as we found a positive association between FAM_DISP and the measures of SPCR. Finally, under Hypotheses H3a and H3b, we argued that female directors with a financial educational background reduce crash risk through improved monitoring and better investment decisions. Again, both of our hypotheses were supported, as we found a statistically significant and negative coefficient for the interaction terms. We further employed the generalized method of moments estimation and two stage least squares analysis for a robustness check and found support for our earlier results.

Our results have important theoretical implications for existing literature. The family business literature suggests that, unlike developed economies, emerging markets are primarily characterized by the presence of blockholders and controlling shareholders, such as large business groups and family-owned firms (Armitage et al., 2017). The presence of these controlling shareholders presents multiple corporate governance challenges and exacerbates principal–principal conflicts due to weak regulatory frameworks. In this context, our findings provide valuable insights into the heterogeneous nature of family businesses. More specifically, we report that these firms are not homogeneous, rather they possess distinct family agendas and strategic behaviors that have different implications for firm’s strategic decisions and crash risk. From the perspective of family identity, our findings imply that although family identity and socioemotional wealth considerations are prominent in family firms, family ties and goals are less observable in firms where ownership is dispersed among multiple family members. Moreover, consistent with gender diversity literature our findings highlight the positive effects of women directors over crash risk in an emerging market characterized by cultural barriers and limited educational opportunities for women.

Our findings also have several practical implications. Pakistan is an emerging economy, and the majority of firms listed on the Pakistan Stock Exchange are lone founder owned or family-owned businesses. In the context of SPCR, our findings offer insights into the distinct social context and strategic behavior of lone founders and family-owned firms with concentrated and dispersed shareholding. Our results aid investors to make better diversification of portfolios and suggest investing in lone founder firms and family ownership concentrated firms to avoid crash risk. Moreover, our findings offer insights to investors regarding the effective monitoring role of female directors, which contributes to a reduced likelihood of stock price crash risk. As such, we suggest investing in firms that have a critical mass of female directors on the board. Furthermore, Pakistan’s economy is currently facing balance of payments deficits, which can be attributed to slow GDP growth and a scarcity of both domestic and foreign investment. To enhance the volume of investment and increase investor confidence, it is essential to understand the strategic decision-making behaviors of lone founders and family owners. This understanding is crucial for both current and prospective investors and lenders. In this context, our findings highlight the distinct decision-making behaviors exhibited by these two ownership types, which significantly influence firms’ risk-taking and SPCR in companies listed on the Pakistan Stock Exchange. From a regulatory perspective, our results provide empirical evidence supporting the implementation of gender quotas on boards of listed companies, particularly reinforcing the requirement for the mandatory appointment of at least one female director as mandated in the Listed Companies (Code of Corporate Governance) Rules, 2017.

Like other studies, our research is not without limitations, which may present avenues for future research. As noted by Federo et al. (2020), the corporate boards of listed firms are typically composed of various ownership types, including lone founders, family owners, institutional owners, and state owners, each of whom brings a distinct set of social values and behaviors that influence the firm’s strategic direction. While this study focuses solely on the impact of lone founder ownership and family ownership dispersion on SPCR, future research could explore the effects of other ownership types, such as institutional ownership, on this relationship. Second, our study provides the evidence on the role of female directors with financial literacy in reducing stock price crash risk. The gender diversity literature also considers other demographic and psychological characteristics of female directors, such as professional experience, tenure, and risk aversion, as important traits that influence a firm’s strategic behavior (Ain et al., 2021). Future studies could explore the influence of other personal characteristics of female directors on a firm's risk-taking behavior. Third, our research only considers the ‘gender’ aspect of board diversity. We encourage future researchers to explore additional characteristics of board diversity, such as age and nationality, and examine their impact on firm outcomes. Fourth, the economy of Pakistan differs significantly from other emerging markets and developed markets due to different social and demographic characteristics. Future studies may offer new insights by examining this model in the context of other developed and emerging markets. Finally, our sample consists of only the firms listed on Pakistan Stock Exchange. Upcoming researchers may offer fresh insights into the behavior of family owners by using a sample comprising small-scale firms to assess the generalizability of the results. 
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Table 1. Sample description
	Sample selection procedure
	 

	Initial observations of all listed firms for the period 2012 to 2021
	
	5692

	Less: Firm observations of financial firms
	
	1576

	Less: number of firm-year with missing observations
	
	1162

	Final sample
	 
	2954


Note: The table reports the sample selection procedure used in the study.
Source: Authors’ own work


Table 2. Variable measurement
	Nature
	Variable
	Symbol
	Measure

	Dependent variable 
	Crash weeks
	CRASH
	Dummy variable that represents '1' if the firm has experienced at least one crash week during the year

	
	Negative conditional return skewness
	NGSKEW
	The negative of the third moment divided by the standard deviation of firm-specific weekly returns over the year

	
	Down to up volatility
	DUVOL
	The natural log of the ratio of the standard deviations of the down-week to up-week of firm-specific weekly returns

	Independent variable
	Lone founder ownership
	LONE
	Dummy variable equal to ‘one’ if an individual holds more than 5% of equity capital; is also the founder of the firm; and no other family member holds significant ownership, ‘zero’ otherwise

	
	Family ownership dispersion
	FAM_DISP
	1- HHI index represented by "sum of the squared percentage of shares controlled by largest family shareholders (up to seven)"

	Moderator
	Financial literate female director
	FD_EDU
	Dummy variable equals to ‘1’ if female director holds a degree in finance, accounting, economics or related fields, ‘0’ otherwise

	Control variables
	Board size
	BD_SIZE
	Number of directors on the board

	
	Board independence
	BD_IND
	Independent directors on the board divided by total directors on the board

	
	CEO duality
	CEO_DUAL
	Dummy variable equal to '1' if CEO is also a chairman, '0' otherwise

	
	Detrended share turnover
	DTURN
	Mean monthly share turnover difference of current and prior year

	
	Discretionary accruals
	DISC_ACC
	Absolute value of residuals from the modified Jones model.

	
	Stock returns
	RET
	Average weekly stock returns during the year

	
	Volatile stocks
	SIGMA
	Standard deviation of weekly stock returns during the year

	
	Leverage
	LEV
	Total debt divided by total assets

	
	Firm size
	F_SIZE
	Log of total assets

	
	Market to book ratio
	MTB
	Market value of equity divided by book value of equity


Note: The table reports the nature, symbols and measurements of all the variables used in the study.
Source: Authors’ own work


Table 3. Descriptive statistics
	Variables
	N
	Mean
	SD
	Min
	Max

	CRASH
	2954
	0.321
	0.185
	0.000
	1.000

	NGSKEW
	2954
	-0.257
	0.161
	-0.061
	0.150

	DUVOL
	2954
	0.404
	0.207
	0.100
	0.303

	LONE_OWN
	2954
	0.161
	0.372
	0.000
	1.000

	FAM_DISP
	2954
	0.483
	0.202
	0.117
	0.797

	FD_EDU
	2954
	0.411
	0.120
	0.000
	1.000

	BD_SIZE
	2954
	7.972
	0.039
	7.000
	13.000

	BD_IND
	2954
	0.120
	0.147
	0.000
	0.560

	CEO_DUAL
	2954
	0.160
	0.126
	0.000
	1.000

	DTURN
	2954
	0.128
	0.108
	-0.217
	0.107

	DISC_ACC
	2954
	0.162
	0.218
	0.001
	0.385

	RET
	2954
	0.035
	0.039
	-0.017
	0.190

	SIGMA
	2954
	0.199
	0.812
	0.013
	0.086

	LEV
	2954
	0.140
	0.943
	0.010
	0.610

	F_SIZE
	2954
	22.886
	0.018
	19.032
	26.556

	MTB
	2954
	2.338
	0.121
	0.019
	41.706


Note: The table shows the number of observations (N), means (Means), standard deviations (SD), minimum (Min) and maximum (Max) of all the variables used in the study.
Source: Authors’ own work




Table 4. Correlation matrix
	
	Variables
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	1
	CRASH
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	2
	NGSKEW
	0.167***
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	DUVOL
	0.119***
	0.132***
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	LONE_OWN
	-0.103***
	-0.145***
	-0.113***
	1
	
	
	
	
	
	
	
	
	
	
	
	

	5
	FAM_DISP
	0.159***
	0.109***
	0.161***
	-0.126*
	1
	
	
	
	
	
	
	
	
	
	
	

	6
	FD_EDU
	[bookmark: _Hlk194842631]-0.191**
	[bookmark: _Hlk194842646]-0.054**
	[bookmark: _Hlk194842659]-0.010**
	0.109**
	0.138**
	1
	
	
	
	
	
	
	
	
	
	

	7
	BD_SIZE
	-0.038*
	-0.120*
	-0.059**
	0.035
	0.073***
	-0.069***
	1
	
	
	
	
	
	
	
	
	

	8
	BD_IND
	-0.081**
	-0.051*
	-0.052**
	0.011
	0.036
	0.075***
	-0.025
	1
	
	
	
	
	
	
	
	

	9
	CEO_DUAL
	0.024*
	0.039*
	0.030*
	0.029
	0.107**
	0.102**
	-0.017
	0.007
	1
	
	
	
	
	
	
	

	10
	DTURN
	0.031
	0.058
	0.116
	0.041*
	-0.050**
	0.081**
	-0.005
	0.099***
	-0.006
	1
	
	
	
	
	
	

	11
	DISC_ACC
	0.019*
	0.022**
	0.012**
	-0.063**
	-0.025
	0.017*
	-0.038*
	-0.036
	0.005*
	-0.003
	1
	
	
	
	
	

	12
	RET
	0.105
	0.053
	0.119*
	-0.002
	-0.027
	0.031
	-0.038*
	-0.036
	0.017*
	-0.004
	0.997***
	1
	
	
	
	

	13
	SIGMA
	0.051*
	0.042*
	0.005
	0.020
	-0.006
	-0.008
	0.030
	-0.019
	-0.002
	0.022
	0.141***
	0.125***
	1
	
	
	

	14
	LEV
	-0.051**
	-0.038*
	-0.115**
	0.039*
	0.053**
	-0.016
	0.055**
	-0.022
	-0.043*
	-0.026
	0.056**
	0.055**
	0.034
	1
	
	

	15
	F_SIZE
	0.032
	0.019
	0.013
	0.005
	0.041*
	-0.021
	-0.002
	-0.030
	0.018
	-0.051**
	0.031
	0.033
	0.000
	0.016
	1
	

	16
	MTB
	0.057
	0.041
	0.021
	0.012
	0.007
	-0.025
	-0.006
	-0.010
	-0.029
	0.055**
	-0.033
	-0.033
	0.020
	0.017
	-0.043*
	1


Note: The table reports the Pearson correlation of all the variables used in the study.
Source: Authors’ own work




Table 5. OLS - lone founder ownership, family ownership dispersion and SPCR
	Variables
	CRASH
	NGSKEW
	DUVOL
	
	CRASH
	NGSKEW
	DUVOL

	
	(1)
	(2)
	(3)
	
	(4)
	(5)
	(6)

	LONE_OWN
	[bookmark: _Hlk194843239]-0.119***
	[bookmark: _Hlk194843254]-0.137***
	[bookmark: _Hlk194843267]-0.157***
	
	
	
	

	
	(0.019)
	(0.021)
	(0.015)
	
	
	
	

	FAM_DISP
	
	
	
	
	[bookmark: _Hlk194843830]0.107***
	[bookmark: _Hlk194843844]0.173***
	0.155***

	
	
	
	
	
	(0.046)
	(0.016)
	(0.020)

	BD_SIZE
	-0.149***
	-0.165***
	-0.153***
	
	-0.039*
	-0.061*
	-0.057*

	
	(0.011)
	(0.013)
	(0.011)
	
	(0.011)
	(0.021)
	(0.010)

	BD_IND
	-0.213***
	-0.229***
	-0.205***
	
	-0.141**
	-0.057*
	-0.041*

	
	(0.015)
	(0.021)
	(0.017)
	
	(0.015) 
	(0.017) 
	(0.008)

	CEO_DUAL
	0.251***
	0.235***
	0.153***
	
	0.137***
	0.041
	0.039

	
	(0.013)
	(0.011)
	(0.017)
	
	(0.013)
	(0.015) 
	(0.009)

	DTURN
	0.141***
	0.139***
	0.149***
	
	0.025**
	0.031
	0.147

	
	(0.011)
	(0.013)
	(0.013)
	
	(0.010)
	(0.010) 
	(0.013)

	DISC_ACC
	0.227*
	0.271*
	0.205**
	
	0.107**
	0.133**
	0.127**

	
	(0.010)
	(0.017)
	(0.010)
	
	(0.019)
	(0.025)
	(0.020)

	RET
	0.211*
	0.119**
	0.137*
	
	0.061
	0.039
	0.021

	
	(0.015)
	(0.019)
	(0.051)
	
	(0.031)
	(0.019)
	(0.007)

	SIGMA
	0.109***
	0.161***
	0.105***
	
	0.091**
	0.087**
	0.055**

	
	(0.015)
	(0.013)
	(0.011)
	
	(0.015)
	(0.019)
	(0.010)

	LEV
	-0.107***
	-0.159***
	-0.187***
	
	-0.077
	-0.081
	-0.063

	
	(0.011)
	(0.015)
	(0.011)
	
	(0.007) 
	(0.013)
	(0.015)

	F_SIZE
	0.137***
	0.151***
	0.193***
	
	0.027**
	0.039**
	0.041**

	
	(0.015)
	(0.011)
	(0.019)
	
	(0.013)
	(0.071)
	(0.055)

	MTB
	0.122**
	0.161**
	0.177**
	
	0.059**
	0.069
	0.085

	
	(0.013)
	(0.011)
	(0.021)
	
	(0.051)
	(0.057)
	(0.039)

	Constant
	0.394***
	0.259***
	0.516***
	
	0.449***
	0.239**
	0.544***

	
	(0.079)
	(0.053)
	(0.061)
	
	(0.154)
	(0.050)
	(0.067)

	Observations
	2954
	2954
	2954
	
	2954
	2954
	2954

	Controls
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes

	Industry dummy
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes

	Year dummy
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes

	R-square
	0.32
	0.31
	0.31
	
	0.32
	0.31
	0.31


Note: *, **, *** indicates significance at 10%, 5% and 1% level of significance, respectively. Standard errors are reported in parentheses.
Source: Authors’ own work
 

Table 6. OLS - lone founder ownership, family ownership dispersion, financial literate female director, and SPCR
	Variables
	CRASH
	NGSKEW
	DUVOL
	
	CRASH
	NGSKEW
	DUVOL

	
	(1)
	(2)
	(3)
	
	(4)
	(5)
	(6)

	LONE_OWN
	-0.147***
	-0.117***
	-0.129***
	
	
	
	

	
	(0.027)
	(0.012)
	(0.015)
	
	
	
	

	FAM_DISP
	
	
	
	
	0.156***
	0.175***
	0.127***

	
	
	
	
	
	(0.060)
	(0.022)
	(0.028)

	FD_EDU
	-0.151***
	-0.093**
	0.120**
	
	-0.138***
	-0.103***
	-0.149***

	
	(0.018)
	(0.007)
	(0.009)
	
	(0.053)
	(0.022)
	(0.028)

	LONE_OWN * FD_EDU
	-0.183***
	-0.115***
	-0.137***
	
	
	
	

	
	(0.037)
	(0.016)
	(0.021)
	
	
	
	

	FAM_DISP * FD_EDU
	
	
	
	
	-0.197***
	-0.131***
	-0.163***

	
	
	
	
	
	(0.074)
	(0.030)
	(0.038)

	BD_SIZE
	-0.147***
	-0.179***
	-0.153***
	
	-0.023*
	-0.051*
	-0.042*

	
	(0.011)
	(0.011)
	(0.011)
	
	(0.030)
	(0.021)
	(0.010)

	BD_IND
	-0.213***
	-0.117***
	-0.233***
	
	-0.043*
	-0.063*
	-0.049*

	
	(0.010)
	(0.015)
	(0.011)
	
	(0.015) 
	(0.011) 
	(0.001)

	CEO_DUAL
	0.159
***
	0.137***
	0.177***
	
	0.031**
	0.039**
	0.065*

	
	(0.017)
	(0.013)
	(0.011)
	
	(0.013)
	(0.011) 
	(0.013)

	DTURN
	0.135***
	0.139***
	0.141***
	
	0.025**
	0.063*
	0.159*

	
	(0.011)
	(0.013)
	(0.010)
	
	(0.010)
	(0.015) 
	(0.007)

	DISC_ACC
	0.217*
	0.266*
	0.207**
	
	0.109**
	0.129**
	0.119**

	
	(0.013)
	(0.023)
	(0.015)
	
	(0.019)
	(0.020)
	(0.020)

	RET
	0.117*
	0.131**
	0.191*
	
	0.047**
	0.157*
	0.029*

	
	(0.013)
	(0.011)
	(0.053)
	
	(0.030)
	(0.031)
	(0.001)

	SIGMA
	0.163***
	0.155***
	0.108***
	
	0.187**
	0.081*
	0.086*

	
	(0.015)
	(0.013)
	(0.011)
	
	(0.020)
	(0.020)
	(0.001)

	LEV
	-0.109***
	-0.153***
	-0.139***
	
	-0.091**
	-0.189*
	-0.158

	
	(0.011)
	(0.015)
	(0.011)
	
	(0.012) 
	(0.010)
	(0.010)

	F_SIZE
	0.027***
	0.163***
	0.157***
	
	0.121**
	0.165**
	0.113**

	
	(0.015)
	(0.011)
	(0.013)
	
	(0.070)
	(0.070)
	(0.057)

	MTB
	0.106**
	0.067**
	0.150**
	
	0.155
	0.060*
	0.081*

	
	(0.015)
	(0.017)
	(0.015)
	
	(0.051)
	(0.001)
	(0.043)

	Constant
	0.340**
	0.157***
	0.515***
	
	0.348**
	0.125**
	0.518***

	
	(0.153)
	(0.053)
	(0.067)
	
	(0.156)
	(0.054)
	(0.068)

	Observations
	2954
	2954
	2954
	
	2954
	2954
	2954

	Controls
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes

	Industry dummy
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes

	Year dummy
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes

	R-square
	0.35
	0.35
	0.34
	
	0.32
	0.32
	0.33


Note: *, **, *** indicates significance at 10%,5% and 1% level of significance, respectively. Standard errors are reported in parentheses.
Source: Authors’ own work
 


Table 7. GMM estimation – lone founder ownership, family ownership dispersion and SPCR 
	Variables
	CRASH
	NGSKEW
	DUVOL
	
	CRASH
	NGSKEW
	DUVOL

	Lag CRASH 
	0.281***
	
	
	
	0.273***
	
	

	
	(0.047)
	
	
	
	(0.047)
	
	

	Lag NGSKEW
	
	0.263***
	
	
	
	0.179***
	

	
	
	(0.026)
	
	
	
	(0.026)
	

	Lag DUVOL
	
	
	0.229*
	
	
	
	0.125***

	
	
	
	(0.026)
	
	
	
	(0.026)

	LONE_OWN
	-0.113***
	-0.119***
	-0.127***
	
	
	
	

	
	(0.024)
	(0.010)
	(0.012)
	
	
	
	

	FAM_DISP
	
	
	
	
	0.182***
	0.093***
	0.151***

	
	
	
	
	
	(0.061)
	(0.019)
	(0.027)

	Constant
	0.517***
	0.284***
	0.535***
	
	0.587***
	0.371***
	0.510***

	
	(0.002)
	(0.001)
	(0.001)
	
	(0.002)
	(0.001)
	(0.001)

	Observations
	2647
	2647
	2647
	
	2647
	2647
	2647

	Controls
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes

	Year effect
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes

	Industry effect
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes

	Number of instruments
	59
	59
	59
	
	59
	59
	59

	Hansen j test p value
	0.161
	0.221
	0.133
	
	0.181
	0.152
	0.193

	AR (2) p value
	0.125
	0.217
	0.170
	
	0.201
	0.119
	0.224


Note: *, **, *** indicates significance at 10%, 5% and 1% level of significance, respectively. Standard errors are reported in parentheses.
Source: Authors’ own work
 




Table 8. GMM estimation - lone founder ownership, family ownership dispersion, financial literate female director and SPCR
	Variables
	CRASH
	NGSKEW
	DUVOL
	 
	CRASH
	NGSKEW
	DUVOL

	Lag CRASH
	0.174***
	
	
	
	0.171***
	
	

	
	(0.046)
	
	
	
	(0.047)
	
	

	Lag NGSKEW
	
	0.171***
	
	
	
	0.163***
	

	
	
	(0.011)
	
	
	
	(0.027)
	

	Lag DUVOL
	
	
	0.164***
	
	
	
	0.129***

	
	
	
	(0.083)
	
	
	
	(0.026)

	LONE_OWN
	-0.011***
	-0.022***
	-0.047***
	
	
	
	

	
	(0.030)
	(0.017)
	(0.020)
	
	
	
	

	FAM_DISP
	
	
	
	
	0.113***
	0.181***
	0.126***

	
	
	
	
	
	(0.075)
	(0.027)
	(0.039)

	FD_EDU
	-0.139**
	-0.102**
	-0.087**
	
	-0.120**
	-0.113**
	-0.141**

	
	(0.023)
	(0.008)
	(0.012)
	
	(0.070)
	(0.025)
	(0.039)

	LONE_OWN * FD_EDU
	-0.151***
	-0.104***
	-0.147***
	
	
	
	

	
	(0.043)
	(0.021)
	(0.029)
	
	
	
	

	FAM_DISP * FD_EDU
	
	
	
	
	-0.119***
	-0.121***
	-0.156***

	
	
	
	
	
	(0.093)
	(0.035)
	(0.054)

	Constant
	3.661***
	4.109***
	2.331***
	
	3.109***
	3.617***
	0.391***

	
	(0.038)
	(0.015)
	(0.016)
	
	(0.051)
	(0.071)
	(0.055)

	Observations
	2647
	2647
	2647
	
	2647
	2647
	2647

	Controls
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes

	Year effect
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes

	Industry effect
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes

	Number of instruments
	59
	59
	59
	
	59
	59
	59

	Hansen j test p value
	0.219
	0.124
	0.213
	
	0.207
	0.213
	0.271

	AR (2) p value
	0.127
	0.203
	0.104
	
	0.121
	0.261
	0.211


Note: *, **, *** indicates significance at 10%, 5% and 1% level of significance, respectively. Standard errors are reported in parentheses.
Source: Authors’ own work


Table 9. Two-stage Least squares analysis - lone founder ownership, family ownership dispersion and SPCR
	Variables
	First stage
	Second stage
	
	First stage
	Second stage

	
	LONE_OWN
	CRASH
	
	FAM_DISP
	CRASH

	Industry average
	0.165***
	
	
	0.107***
	

	
	(0.051)
	
	
	(0.010)
	

	LONE_OWN
	
	-0.191**
	
	
	

	
	
	(0.043)
	
	
	

	FAM_DISP
	
	
	
	
	0.183***

	
	
	
	
	
	(0.020)

	Constant
	0.310***
	0.207***
	
	0.210***
	0.221**

	
	(0.031)
	(0.070)
	
	(0.051)
	(0.031)

	Observations
	2954
	2954
	
	2954
	2954

	Controls
	Yes
	Yes
	
	Yes
	Yes

	Industry dummy
	Yes
	Yes
	
	Yes
	Yes

	Year dummy
	Yes
	Yes
	
	Yes
	Yes

	R-square
	0.29
	0.27
	
	0.32
	0.31

	Wu-Hausman test
	0.001
0.191
0.001
33.55
18.05
	
	0.002
0.188
0.003
41.07
20.11

	Hansen Sargan test
	
	
	

	Woldridge test
	
	
	

	Stock & Yogo test
	
	
	

	Critical value-5% relative basis
	
	
	


Note: *, **, *** indicates significance at 10%, 5% and 1% level of significance, respectively. Standard errors are reported in parentheses.
Source: Authors’ own work


Table 10. Fixed effect analysis - lone founder ownership, family ownership dispersion, financial literate female director and SPCR
	Variables
	CRASH

	LONE_OWN
	-0.137***
	-0.189***
	
	

	
	(0.051)
	(0.047)
	
	

	FAM_DISP
	
	
	0.109**
	0.159**

	
	
	
	(0.041)
	(0.057)

	FD_EDU
	
	-0.071***
	
	0.087***

	
	
	(0.031)
	
	(0.021)

	LONE_OWN * FD_EDU
	
	-0.059***
	
	

	
	
	(0.021)
	
	

	FAM_DISP * FD_EDU
	
	
	
	0.107***

	
	
	
	
	(0.015)

	Constant
	0.273**
	0.417**
	0.348**
	0.211**

	
	(0.147)
	(0.109)
	(0.156)
	(0.144)

	Observations
	2954
	2954
	2954
	2954

	Controls
	Yes
	Yes
	Yes
	Yes

	Firm fixed effects
	Yes
	Yes
	Yes
	Yes

	Year fixed effects
	Yes
	Yes
	Yes
	Yes

	R-square
	0.29
	0.31
	0.28
	0.31


Note: *, **, *** indicates significance at 10%, 5% and 1% level of significance, respectively. Standard errors are reported in parentheses.
Source: Authors’ own work


Table 11. Alternate measure of SPCR - lone founder ownership, family ownership dispersion, financial literate female director, and SPCR
	Variables
	Extreme Sigma

	LONE_OWN
	-0.131***
	-0.109***
	
	

	
	(0.021)
	(0.019)
	
	

	FAM_DISP
	
	
	0.077***
	0.063***

	
	
	
	(0.021)
	(0.015)

	FD_EDU
	
	-0.063***
	
	-0.055***

	
	
	(0.011)
	
	(0.021)

	LONE_OWN * FD_EDU
	
	-0.087***
	
	

	
	
	(0.031)
	
	

	FAM_DISP * FD_EDU
	
	
	
	-0.039***

	
	
	
	
	(0.021)

	Constant
	0.367***
	0.271***
	0.331***
	0.507***

	
	(0.051)
	(0.047)
	(0.017)
	(0.019)

	Observations
	2954
	2954
	2954
	2954

	Controls
	Yes
	Yes
	Yes
	Yes

	Industry dummy
	Yes
	Yes
	Yes
	Yes

	Year dummy
	Yes
	Yes
	Yes
	Yes

	R-square
	0.31
	0.33
	0.28
	0.30


Note: *, **, *** indicates significance at 10%, 5% and 1% level of significance, respectively. Standard errors are reported in parentheses.
Source: Authors’ own work


Table 12. Critical mass analysis - female directors on board and SPCR
	Variables
	CRASH

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

	FD_BD
	-0.047***
	
	
	

	
	(0.021)
	
	
	

	FD1
	
	-0.033**
	
	

	
	
	(0.017)
	
	

	FD2
	
	
	-0.041**
	

	
	
	
	(0.015)
	

	FD3
	
	
	
	-0.049***

	
	
	
	
	(0.022)

	Constant
	0.507***
	0.441***
	0.401***
	0.533***

	
	(0.109)
	(0.127)
	(0.089)
	(0.067)

	Observations
	2954
	2954
	2954
	2954

	Controls
	Yes
	Yes
	Yes
	Yes

	Industry dummy
	Yes
	Yes
	Yes
	Yes

	Year dummy
	Yes
	Yes
	Yes
	Yes

	R-square
	0.27
	0.27
	0.28
	0.28


Note: *, **, *** indicates significance at 10%, 5% and 1% level of significance, respectively. Standard errors are reported in parentheses.
Source: Authors’ own work

