Meditari Accountancy Research

?Lm%[ﬂlg Meditari Accountancy Re

Do Female Chief Financial Officers and Female Directors
Cooperate? Evidence from Investment Efficiency

Journal: | Meditari Accountancy Research

Manuscript ID | MEDAR-01-2023-1884.R2

Manuscript Type: | Research Paper

female CFOs, investment efficiency, directors' interaction, homophily,

Keywords: Malaysia

SCHOLARONE™
Manuscripts



Page 1 of 49

oNOYTULT D WN =

Meditari Accountancy Research

Abstract

Purpose

This paper examines whether the cooperation between female chief financial officers (CFO)
and the proportion of female directors would impact investment efficiency. The investigation
is grounded in the increasing number of female top managers globally and the notion that

female tend to cooperate more with other female than with male.

Methodology

This study utilises publicly listed firms in Bursa Malaysia from 2016 to 2020, which yielded a
sample of 2,022 firm-year observations. We used multivariate ordinary least square regression
to test the relationship, and to correct for the selection bias, the Heckman selection and

propensity score matching (PSM) test were employed.

Findings

We find a positive relationship between female CFOs and investment efficiency. A higher
proportion of female directors accentuates this result. The findings support the homophily
argument that similar characteristics (gender) promote cooperation. This shows that
cooperation between female CFOs and directors improves investment efficiency. The results
suggest that the improvement in investment efficiency could relate to higher managerial
discretion for female CFOs and their ability to collaborate with female directors. These results
are robust to a series of additional and endogeneity tests. Our findings have important
implications for policymakers and firms to encourage more appointments of females in top

management positions.

Originality
By highlighting the cooperation between female CFOs and female directors, this study
contributes to the understanding that cooperation among females improves investment

efficiency.

Keywords: female CFOs, investment efficiency, directors’ interaction, homophily, Malaysia
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1.0 Introduction

Although chief financial officers (CFOs) are considered second in importance to chief
executive officers (CEOs), they are key architects in strategic decision-making and
incorporating critical financial information into the discussion (Ham et al., 2017; Firk et al.,
2019). Moreover, CFOs’ primary responsibilities include determining where and how to invest
an organisation’s resources (Chava & Purnanadam, 2010; Huang & Kisgen, 2013). Hence, they
are considered to play a crucial role in advising and guiding the CEO and the board regarding
corporate investment decisions (Ferris & Sainani, 2021; Liu et al., 2021; Liu et al., 2022).

Further, managers’ personal risk preferences can be reflected in corporate investment
decisions (Huang & Kisgen, 2013; Lai et al., 2018; Hurley & Choudhary, 2020).! For instance,
overconfident managers are more prone to overestimate the future returns of their investment
projects, underestimate the likelihood of failure, and consequently increase the likelihood of
investment inefficiency (Malmendier & Tate, 2005; He et al., 2019; Kang et al., 2022;).
Therefore, we factor in gender because managers’ personal risk preferences are also influenced
by gender (Croson & Gneezy, 2009). Previous studies show that females tend to exhibit higher
risk aversion than males. This behaviour is intensified when females face uncertain situations,
view risky ventures as a threat, and seek to avoid adverse outcomes, while males perceive risky
ventures as challenging (Larkin & Pines, 2003; Croson & Gneezy, 2009).

Studies of corporate policy show that female CFOs tend to be more risk-averse and
conservative than male CFOs, which results in them making different corporate decisions. For
instance, female CFOs reduce cash holdings in firms with excess cash (Doan & Iskandar-Datta,
2020), decrease leverage (Schopohl et al., 2021), prudence in expansion decisions in high-
growth industries (Han ef al., 2022) and receive lower loan prices and more favourable contract
terms (Francis et al., 2013). However, in the context of investment efficiency, there is limited

evidence on the effect of female CFOs. Gupta ef al. (2020) and Udhe ef al. (2017) argue that
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the limited focus is due to the perception that the CFO has a lower profile in the firm than the
CEO.? As such, more studies are needed to provide a better and more nuanced understanding
of the effect of CFOs’ gender on investment efficiency, considering that managerial risk
preferences are shaped by gender. Therefore, our first objective is to investigate the effect of
female CFOs on investment efficiency.

Globally, females account for 28 percent of CEO positions, 38 percent of CFO positions
(Grant Thornton, 2023) and 19.7 percent of the board of directors (Deloitte, 2022).3 As an
increasing number of females hold top management and board positions, it raises an important
question on how their cooperation could influence corporate investment. Notably, previous
studies have examined the impact of females in various leadership positions (directors, CEOs
and CFOs) on investment efficiency in isolation (see Ullah et al., 2020b; Saleh & Sun, 2021;
Liu et al., 2022). Therefore, we extend the current literature by investigating gender interaction
and whether the positive relationship between female CFOs and investment efficiency is
accentuated by the representation of female directors on the board.

Extant literature put forth several arguments on how such cooperation affects corporate
outcomes. The outcomes of such cooperation depend on factors such as social and cultural
impact (Balliet et al., 2011), gender stereotype (Kim, 2015), gender spillover (Kunze & Miller,
2017), homophily (McPherson et al., 2001) and risk aversion and trust (Irwin et al., 2015).4
The underlying theoretical argument for our paper is the homophily argument (McPherson et
al.,2001), which states the preferential interaction due to similar characteristics to themselves.
These similarities include age, education, ethnicity, religion, and gender (McPherson et al.,
2001). Based on the homophily conjecture, one would expect that the level of interactions
would depend on the similarities of characteristics between two parties and, in our case, gender.

We extend the above by incorporating behavioural economic literature that contends

female executives tend to cooperate more with female than male executives (Eckel &
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Grossman, 2001; Greig & Bohnet, 2009; Kunze & Miller, 2017). Based on the gender spillover
argument, Kunze and Miller (2017) suggest that the interactions between the same gender
could vary either positively or negatively. Kunze and Miller (2017) argue that competition
among female workers could increase their performance and the organisation’s efficiency.
Alternatively, Kunze and Miller (2017) state that female workers could view other females as
competing due to response to tokenism in the workplace, which could decrease the firms’
efficiency as they are unwilling to cooperate.

Such interaction could negatively impact the firms if females are subject to negative
gender spillover (Kunze & Miller, 2017) and risk aversion and trust (Irwin et al., 2015). For
instance, if females feel their closest competitors for promotion are other females, they may be
less cooperative with each other than men (Kunze & Miller, 2017). Subsequently, Xing et al.
(2021) show the cooperation among female executives (CEOs and CFOs) and female directors
is stronger when they are under pressure to perform. Moreover, the presence of female directors
encourages information exchange between them and female executives (Amore et al., 2014).
It increases the self-esteem of female executives, as their voices are now being heard than in a
male-dominated board (Koenig et al., 2011), contributing to better decision outcomes. In light
of the dynamic relationship between the CFO and board directors, we argue that the same effect
could occur when gender similarity exists (i.e. there is a female CFO and female directors on
the board) to influence the nature of interactions.

Several factors drive our motivation. First, our study is related to, yet significantly
distinct from, Xing ef al. (2021), which investigated firm performance as we explore the impact
of female CFOs and their cooperation with female directors on investment efficiency.
Investment efficiency will provide an extended understanding of female CFOs’ decision-
making capabilities, as investment efficiency reflects managers’ personal risk preferences.

Second, the investigation of the impact of their interaction is driven by McPherson et al. (2001),
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who discussed the impact of similarity or homophily in decision-making. Third, emerging
markets suffer from a lack of efficient investment (Sussangkarn et al, 2011). Hence, the
increasing number of female CFOs and female directors in Malaysia for the past decade could
improve investment efficiency. Fourth, the existing gender interaction research primarily relies
on lab and experimental-based in nature (Schei & Rognes, 2019). As a result, our
comprehensive analysis based on archival data serves as empirical evidence.

Malaysia provides a unique setting to examine this issue for at least four reasons. First,
the increased number of female CFOs and directors in the past decade provides an opportunity
to examine the impact of their interaction on investment efficiency. The Malaysian listed firms
are required to fill at least 30 percent of their boards and senior management positions with
females by 2016, announced by the then Prime Minister, Najib Razak (Ministry of Women,
Family, and Community Development, 2011). This is evident as female representation in the
top 100 publicly listed firms increased steadily from 14 percent in 2015 to 30.6 percent in
2023.> We view this research as timely, as it captures the relative impact of females'
participation in the capital market.

Second, we view this research as an attempt to address the traditional attitudes toward
gender roles in Malaysia, where females are often linked with family matters rather than careers
(Hirschman, 2016). Third, little empirical evidence provides policymakers with the necessary
information on whether females in top management and on boards have impacted corporate
decision outcomes, particularly investment efficiency. Fourth, like other emerging countries,
investment inefficiency is pervasive in the Malaysian market (Sussangkarn et al., 2011).

Based on 2,022 firm-year observations for 2016-2020, we find a positive relationship
between female CFOs and investment efficiency that is consistent with previous studies that
posit females’ risk aversion and improve corporate outcomes. More importantly, we find the

effect grew stronger as the number of female directors increased on the board of directors. This
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might indicate that the presence of female directors grants greater managerial decisions and
promotes trust and cooperation for female CFOs to improve investment efficiency.
Specifically, based on a series of robustness tests, including endogeneity to triangulate our
main findings, we report evidence that the disparities of gender risk aversion and the
cooperation between female CFOs and female directors affect investment efficiency.

We offer several contributions. First, our study contributes to the homophily literature
on female cooperation in the capital market by providing empirical evidence, as research in
this area primarily relies on lab and experimental-based methods (Schei & Rognes, 2019).
Second, we add to the ever-growing literature on female participation in the emerging
economies’ capital market that disparities in risk aversion of CFOs’ gender affect corporate
investment choices apart from other demographic characteristics. Third, we extend the current
literature on the impact of females on corporate investment by examining their cooperation. To
the best of our knowledge, our study is the first to consider the effect of female cooperation on
investment efficiency. The result indicates that the presence and cooperation of female CFOs
and female directors benefit firm-level investment behaviour. The findings from this study may
have practical implications, as policymakers may consider further strengthening policies
related to the appointment of females in top management positions. Consequently, practitioners
are encouraged to consider female candidates for promotion to top management positions.

The structure of this paper is as follows. Section 2 provides a literature review and
hypotheses development. Section 3 describes the research method. Section 4 reports the main

analyses and robustness tests. Section 5 concludes.
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2.0 Literature Review

2.1 Gender differences and corporate outcomes

The individual traits of managers play a crucial role in shaping the decision-making process
within a firm (Hambrick & Mason, 1984). Consequently, previous studies establish that gender
can influence corporate outcomes, given that gender attitudes toward risk influence managerial
behaviour (Francis et al., 2015). Females tend to exhibit more cautious, diligent and less
overconfident decision-making behaviour, primarily due to their risk aversion tendency. This
is evident in various aspects: they make smaller amounts of investment in risky assets than
males (Charness & Gneezy, 2012), allocate their pension funds more conservatively than men
(Arano et al., 2010; Bernasek & Shwiff, 2001) and are relatively less overconfident than men
by opting for more short-term debt (La Rocca et al., 2020).

At the board level, the presence of female directors has several positive effects because
of their risk aversion behaviour. Female directors curb the overconfidence of male CEOs by
being less likely to hold deep-in-the-money options (Chen ef al., 2019) and restrict managerial
opportunism (Zalata et al., 2019a). Female directors mitigate the detrimental effects of
powerful CEOs on stock price crash risk (Shahab et al., 2020) and influence firm risk by
contributing to a decrease in the variability of the stock market returns (Lenard et al., 2014).
Studies such as Zalata ef al. (2019a) and Srinidhi et al. (2011) find female directors enhance
earnings quality due to their risk aversion behaviour. Moreover, the presence of female
directors reduces the probability of fraud and financial distress (Cumming et al., 2015; Garcia
& Herrero, 2021). However, studies focusing on the risk-taking behaviour of female CFOs are
limited, which presents an opportunity for further investigation (Hurley & Choudhary, 2020).
Some studies examine the effect of female CFOs on earnings quality and accounting
conservatism (Barua et al., 2010; Francis et al.,, 2015; Liu et al., 2016; Ismail et al., 2021),

accounting fraud and financial statements irregularities (Liao et al., 2019; Gupta et al., 2020,
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Luo et al.,, 2020), stock price crash risk (Hasan et al, 2023) and cash holdings (Doan &
Iskandar-Datta, 2020; Xu et al., 2019).

Subsequently, when examining at the senior management level, including CEOs and
CFOs, ample research highlights the disparities in decision outcomes between female CEOs
and their male counterparts. During the financial crisis, female CEOs demonstrate a more
cautious approach by holding a more conservative level of capital (Palvia et al., 2015) and tend
to exhibit higher levels and conservative use of physical cash, indicating that female CEOs are
more risk averse (Sah ef al., 2022). Zalata et al. (2019b) find female CEOs significantly reduce
classification shifting than male CEOs after the passage of the SOX Act, further emphasising
their risk-averse tendencies.® Female CEOs are less inclined to allow opportunistic related party
transactions (Farooq et al., 2022), have a negative relationship with corporate unsustainable
environmental policies (Zhang et al, 2023) and are less likely to have higher debt ratio
(Graham et al., 2013). In summary, extant literature reveals that female executives, from
directors to CEOs, tend to make cautious decisions, which is evident in conservative
investments and pension fund allocations. At the board level, the presence of female directors
positively influences decision outcomes by curbing overconfidence and mitigating CEO-driven

risks, with female CEOs displaying a more conservative approach during financial crises.

2.2 Female CFOs and investment efficiency

Psychology-based literature argues that greater risk aversion of females is attributable to
females feeling emotions such as nervousness and fear stronger than males and viewing risky
ventures as a threat (Brody, 1993; Croson & Gneezy, 2009). Moreover, on average, male
executives have greater confidence than female executives, making them more likely to accept

risky undertakings (Soll & Klayman, 2004; Niederle & Vesterlund, 2007). Hence, the risk-
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aversion theory has been widely used to examine the effect of gender differences on decision
outcomes (Zalata et al., 2019b).

At the executive level, Ullah et al. (2021) assert that female CEOs are associated with
higher investment efficiency but only in non-state-owned enterprises. Where under-investment
is the leading cause of investment inefficiency, female CEOs can mitigate the under-
investment, thereby reducing agency conflict and information asymmetry (Ullah et al., 2020a).
Only Liu et al. (2022) examine the relationship between female CFOs and investment
efficiency. They mooted that due to the risk aversion and caution of female CFOs, they can
curb over-investment and are more likely to act in shareholders’ best interest. Based on the
arguments that females are more risk-averse, we anticipate that female CFOs can increase
investment efficiency. Hence, we predict the following hypothesis:

H;: There is a positive relationship between the presence of female CFOs and investment

efficiency.

2.3 Gender interactions between female CFOs and the board of directors

The extent to which female CFOs can exercise managerial discretion to influence corporate
policies largely depends on their interaction with other powerful executives (CEO) and
directors, who can constrain or amplify their impact on corporate outcomes (Wangrow et al.,
2015). Hence, we posit that the presence of female directors moderates the impact of female
CFOs on investment efficiency. This is based on the homophily theory that posits individuals
have a higher tendency to interact with others similar to them (McPherson et al., 2001).
Homophily (Marmaros & Sacerdote, 2006; Bayer, Ferreira & McMillan, 2007) limits
individuals’ social world in a way that has powerful implications for the information they
receive, their behaviour, and the interactions they experience. Arguably, such interactions help
overcome informal barriers to trade (information costs, risk, and uncertainty) by building trust,

which may substitute for the difficulty in enforcing contracts.



oNOYTULT D WN =

Meditari Accountancy Research

This interaction has significant economic consequences on corporate outcomes (Ertug et
al., 2022). On the one hand, homophily fosters smoother coordination, enhanced trust and
better communication between similar people. On the other hand, homophily has negative
consequences by limiting access to diverse knowledge or perspectives, as similar people are
more likely to possess similar knowledge or viewpoints (Ertug et al., 2020). Hence, homophily,
which includes similarity in gender and risk aversion behaviour, exists between female CFOs
and female directors and could positively impact investment efficiency.

Studies such as Yu (2023) and Harjoto ef al. (2018) document that female directors play
a crucial role in enhancing investment efficiency, especially when the board has a higher
proportion (i.e. critical mass) of female directors (Farooq ef al., 2023). Critical mass is achieved
when three or more female directors are on the board. Below this critical mass, female directors
may find it challenging to exert meaningful influence on the board, as they might be ignored
due to their minority status on the board or seen as mere tokens (Konrad et al., 2008).

By achieving critical mass, they can form alliances that significantly amplify their
influence on board discussions and decision-making processes (Konrad et al., 2008). Hence,
in corporate leadership, which is typically viewed as male-oriented, the presence of female
directors increases the likelihood that the viewpoints and information provided by female CFOs
are given due consideration by the board (Davis & Gracia-Cestona, 2023) because gender
similarity fosters trust and cooperation (Rogers & Kincaid, 1981; Ibarra, 1992; Carli, 2001;
Amore et al., 2014).

Furthermore, there is evidence of homophily in risk preferences between female CFOs
and female directors. Studies on female CFOs and female directors demonstrate that they tend
to reduce risky acquisitions (Huang & Kisgen, 2013; Levi ef al., 2014; Grossman et al., 2022),
enhance earnings quality (Francis et al., 2015; Zalata et al., 2021), lower corporate cash

holdings (Atif et al., 2019; Doan & Iskandar-Datta, 2020) and improve investment efficiency
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(Liu et al., 2022; Yu, 2023) due to their risk-averse behaviour. As a result of sharing similar
risk aversion behaviour, female CFOs perceive female directors as more cooperative and
receptive to their ideas, thereby improving decision-making and granting them greater
managerial discretion (Ertgu et al., 2020; Schopohl et al., 2021). Hence, we anticipate that the
presence of female directors encourages female CFOs to disseminate reliable firm-specific
information to improve investment efficiency.

The gender spillover argument (Kunze & Miller, 2017) suggests that the interaction
between female workers could positively or negatively impact organisational outcomes. Kunze
and Miller (2017) argue that competition among female workers could lead to better
performance. However, such competition could have a negative impact in response to tokenism
and the workplace. Kunze and Miller (2017) show that the existence of female business leaders
positively related to the increase in promotion rates for female executives of lower rank relative
to male executives. Similarly, Eckel and Grossman (2001) show that female executives are
more likely to accept offers made by other female executives, and consensus among them is
more easily achievable.

Studies on gender interaction, such as Amore et al. (2014), find that the interaction
between the proportion of female directors and female CEOs increases firm profitability.
However, this positive effect is reduced when the firm is located in geographical areas
characterised by a conservative view of the female’s role in society. Xing et al. (2021) also
show that the interaction between female directors and executives increases firm performance.
Davis and Gracia-Cestona (2023) find the interaction of female CFOs and female directors
reduces financial restatement. Schopohl ef al. (2021) argue that female CFOs can reduce a
firm’s leverage in highly gender-diverse boards as gender-diverse boards provide them with
greater managerial discretion. Schopohl et al. (2021) state that a higher degree of diversity

effectively weakens social barriers that create a more conducive environment for decision-
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making. However, the impact of this interaction on investment efficiency warrants further
investigation. Drawing from homophily, gender spillover and risk preferences between female
directors and female CFOs could foster trust and cooperation, which can amplify their
managerial discretion; we postulate the following hypothesis:

H,: The positive relationship between female CFOs and investment efficiency is strengthened
with the presence of female directors on the board.

3.0 Research Methodology

We utilise the data of non-financial public listed firms in Bursa Malaysia’s Main Market from
2016 to 2020. Financial data is retrieved from Compustat Global and ORBIS, and non-financial
data, such as the gender of CFOs, is hand-collected from firms’ annual reports available on the
Bursa Malaysia website. The year 2016 was chosen since it is the first year for publicly traded
firms to meet the Malaysian government’s policy goal of females filling 30% of top
management positions. Hence, it is reasonable to assume that the number of females in top
management increased in 2016. Moreover, beginning in 2016, firms began to disclose the CFO
profile (in addition to the existing CEO profile) in their annual reports as a result of a new
requirement in Bursa Malaysia Appendix C (Disclosure in Annual Report) (Bursa Malaysia
Listing Requirements, 2021).” We excluded firms in the financial industry because the Central
Bank of Malaysia highly regulates them and firms with any missing data to calculate any
variables in this study. We also require firms to be listed for the entire study period. The

selection process yields our final sample of 2,022 firm-year observations.

3.1 Dependent variable
Following Lai et al. (2020), we use a model motivated by the accounting and finance literature
on optimal investment (e.g., Hubbard, 1998; Biddle & Hilary, 2006; McNichols & Stubben,

2008; Biddle et al., 2009). Deviations from the model, which are over-investment (positive

12
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deviations from expected investment) and under-investment (negative deviations from
expected investments), are considered inefficient. The model is described as follows:
INVy=a+b;Qi; + e

(Equation 1)
where total investment, INV; is the sum of capital expenditures (Compustat Item 128), research
and development (R&D) expenditures (Compustat Item 46), and acquisitions (Compustat [tem
129) minus sales of property, plant and equipment (PPE) (Compustat Item 107), scaled by the
prior-year book value of total assets (Compustat Item 6) for firm i in year ¢. Following
Richardson (2006) and Biddle ez al. (2009), our primary investment measure includes capital
and non-capital expenditures. Q is the beginning of year t market value of total assets divided
by the book value of total assets, which is calculated as the ratio of the market value of total
assets (Compustat Item 6 [Compustat Item 25 x Compustat Item 199] Compustat Item 60 —
Compustat Item 74) divided by the book value of total assets (Compustat Item 6) for firm i in
year 1.

The residuals from the regression model reflect the deviation from the expected
investment level. A negative residual means under-investment, and a positive residual means
over-investment. We multiply the residual value with -1 for ease of interpretation and reflect
investment efficiency instead. Hence, the test variables’ positive (negative) coefficient would

reflect higher (lower) investment efficiency.

3.2 Independent test variables
The study has two primary independent test variables. The first takes the value of 1 if the chief
financial officer is female (FCFQO) and zero otherwise. We expect the coefficient for FCFO to

be positive to reflect better investment efficiency. The second variable is the proportion of
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female directors (FBOARD).® The data is hand-collected from the annual reports downloaded

from Bursa Malaysia.

3.3 Control variables

We have several control variables for this study. The first control variable is the natural log of
the total number of board of directors (LBSIZE), in which we predict an ambiguous
relationship. Larger boards could increase efficiency due to synergy and diversity but could
translate to a slower decision-making process (Guest, 2009). Next, we include independent
directors on the board (/NED) and predict a positive relationship as Tran (2019) and Rajkovic
(2020) argue monitoring role of independent directors is important as CEO power could lead
to entrenchment and increase agency costs.

We include the cash flow for operations (CF) and predict a positive relationship. Biddle
and Hilary (2006) suggest capital rationing, which increases reliance on internal funding and
agency problems, could instigate a relationship between cash flow and investment efficiency.
Next, we control for tangible assets (TANG). We predict a negative relationship as Benlemlih
and Bitar (2016) show higher levels of tangible assets reduce investment efficiency. We posited
a positive impact of leverage (LEV). Lei and Chen (2018) show that a higher leverage risk
motivates managers to improve investment efficiency since it would impact the overall
organisational performance. We include firm size (FSIZE) primarily to control for the ‘size
effect’ across the sample and a positive relationship is posited (Wang et al., 2020).

Next, we control for cash dividend payout (DIV) and predict a positive relationship
with investment efficiency, as Chan et al. (2022) suggest that cash dividend payout mitigates
overinvestment. This argument holds since holding cash is important for dividends and
investment. We include institutional ownership (INSTOWN), and a positive relationship is
predicted and consistent in Malaysian literature (see Abdul Wahab et al., 2007; Abdul Wahab

etal.,2011; Tee et al., 2017) that argue institutional investors play a monitoring role and offers

14
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protection to minority shareholders. The increased monitoring would then enhance investment
efficiency, supported by Eissa ef al.’s (2023) findings. Next, we include loss during the year
(LOSS) and predict a negative relationship, as Benlemlih and Bitar (2016) find a negative
relationship between loss and investment efficiency.

Since Malaysia is known as a relationship-based economy, we include Bumiputera
directors (BUMI) and politically connected firms (PCON) as our control variable.” The
appointment of Bumiputera directors (dominated by Malay) is a proxy of political patronage
as it is subject to promoting cronyism and nepotism of the ruling party (Gul, 2006; Gist &
Abdul Wahab, 2021). Hence, Bumiputera directors are more likely to be involved in rent-
seeking activities (Gomez, 2007), reducing investment efficiency (Scharfstein & Stein, 2000).
Therefore, we predict a negative relationship between Bumiputera directors and investment
efficiency.

In addition, we include politically connected firms (PCON), which takes the value of 1
if the firm is connected based on Wong and Hooy’s (2018) specifications and zero otherwise.
We predict a negative relationship between PCON and investment efficiency as Chen et al.
(2011), as connected firms are subject to high(er) inherent risk (Gul 2006), income stream
uncertainty (Chen et al., 2010), and rent-seeking activities (Faccio ef al., 2006) and these will
eventually impact investment efficiency negatively.

We include the tenure of the CFO in the firm (TENURE) and predict a positive
relationship as CFOs with longer tenure are more risk-averse and conservative, making them
make efficient investments (Audia et al., 2000). Bae et al. (2017) find larger audit firms
improve clients’ investment efficiency by having greater knowledge and resources available to
their clients. Hence, we control for auditor size (BIG4) and predict a positive relationship with
investment efficiency. Additionally, we include earnings management (4BSDA) and predict a

negative relationship with investment efficiency as lower-quality earnings impact information
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asymmetries and cause moral hazard and adverse selection (Biddle et a/., 2009). Finally, we
have included the total number of employees (NUMEPLQOY) as an exclusion restriction variable
for our endogeneity tests.

Table 1 presents the operationalisation definition of the variables used in this paper.

[Table 1 about here]

3.4 Regression models
We estimate the models using z-statistics based on standard errors clustered at the firm and the
year level, which are robust to heteroskedasticity and within-firm serial correlation. We
included industries and period-fixed effects for unobserved heterogeneity.

The following model (Equation 2) addressed hypothesis 1, which examined the
relationship between female CFOs and investment efficiency.

EFFINV = Bylntercept;, + 3,FCFO; + ,FBOARD;; + S3LBSIZE;, + BJNED; + [35CF; +

BsTANG;; + B;LEV; + 3sDIVy; + BoLOSS; + Bi1gINSTOWN;, + 3;,;BUMI ;, + 3,,PCON ; +

SisTENURE ; + [3,4BIG4 ;; + [3;5ABSDA s + f316.20INDUSTRIES;; + [355.,PERIODS;, + &
(Equation 2)

Next, we have the following model to address hypothesis 2. We include the interaction term
FCFO*FBOARD in Equation 3.

EFFINV = Bylntercept;, + 3, FCFO;, + B,FBOARD,, + [33FCFO*FBOARD;; + 3,LBSIZE; +
B5INED;; + psCFy + ;TANG,, + SsLEV; + BoDIVy + 310LOSS;, + 31, INSTOWN;, + 3;,BUMI ;,
+ B;3PCON ;; + B, TENURE ; + [3;5BIG4 ;; + [3;6ABSDA ;; + [3;7.25INDUSTRIES;; + [356.
20PERIODS;, + &

(Equation 3)

EFFINV is absolute investment inefficiency multiplied by -1, FCFO is female CFOs =1 if firms
have female CFOs, zero otherwise, FBOARD is the proportion of female directors, and all

control variables’ operational definitions are as defined in Table 1.

16
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There is a potential concern that the positive relationship between female CFOs and
investment efficiency is due to firm-specific characteristics. Therefore, we employed
Heckman’s two-stage selection model to alleviate selection bias concerns. In the first stage, we
use FCFO as the endogenous variable in a Probit regression to predict female appointments as
CFOs. The self-selection equation is as follows:

FCFO;; = fplntercept;, + 3, FBOARD;, + ,LBSIZE;; + 3INED;; +3,CF; + psTANG;, + fsLEV;,
+ [3;D1V;; + BsLOSS;, + BINSTOWN;; + 810BUMI ;; + [3;,PCON ;; + B, ,TENURE;; + f3,;3BIG4;,
+314ABSDA ;;, + 3;sNUMEMPLOY ;; + [316.20PERIODS;; + 35,.2sINDUSTRIES,;, + &;

(Equation 4)

In Equation 4, the control variables are as previously used and defined. In addition, we
include the number of employees (NUMEPLQOY) as an exclusion restriction. The exclusion
restriction should influence the sample selection (first stage) but not the second stage’s ultimate
error term (Certo et al., 2016). We opted for the number of employees because Hurley and
Choudhary (2016) discovered that firms with a large workforce are more likely to hire female
top managers. However, the number of employees is not related to investment efficiency.
Nevertheless, we acknowledge that any variables used as exclusion restrictions are unlikely to
produce estimates with desirable econometric properties as selection models are fragile
(Larcker et al., 2010; Lennox et al., 2012). Next, we generate the inverse Mills ratio (IMR)
after the probit choice regression.

In the second stage, the /MR generated in the first stage is added to Equation 5 to control
for any endogeneity in the choice of female CFOs. The resulting equation is as follows:

EFFINV = pBylntercept;, + 3;FCFO;, + [$,FBOARD,, + 53LBSIZE; + BJNED; + [;CF; +
BeTANGy + [3;LEVi + DIV + 3oLOSSy + f31)INSTOWN;, + 31, BUMI iy + 32PCON 4 +
BisTENURE;, + [3,4BIG4; + 3;sABSDA ;; + [3;sNUMEMPLOY ;; + [3,;7.2,PERIODS;; + [32;.
26INDUSTRIES;; + [3,,IMR;; + &,

(Equation 35)
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4.0 Results

4.1  Data description

Table 2 tabulates the descriptive statistics for this study. Panel A of Table 2 presents the mean
value of investment efficiency (EFFINV), which is -0.231. This value is significantly lower
than that recorded in developed countries, such as the U.S., which recorded zero, reflecting
better investment efficiency (Verdi, 2006). This finding aligns with previous literature
suggesting that investment inefficiency is more prevalent in emerging countries than in
developed countries (e.g. Chen et al., 2011). The average of female directors (FBOARD) is 15
percent, slightly lower than Security Commission Malaysia (2021), which reported 18 percent
in 2020. The average board size (BSIZE) is seven, consistent with Johl ez al.’s (2015) finding
that seven directors efficiently improves firm performance in Malaysia.

The average independent directors on the board (/NED) are 51 percent, indicating that in
most sampled firms, at least half of their board members are independent directors. They
comply with MCCG 2021 (Principle A), which requires that at least half of the board are
independent directors. The average earnings management (4BSDA) is 0.060, slightly lower
than other studies in Malaysia, such as Abdullah and Ku Ismail (2016). One explanation for
these findings is that, over time, earnings management is mean-reverting due to firms
decreasing reported earnings in the current period and experiencing a subsequent increase in
future period’s reported earnings (Dechow etz al., 1995). Panel B of Table 2 shows that 34
percent of sample firms have a female CFO (FCFO), comparable with the number reported by

Deloitte (2021) at 34.9 percent.

[Table 2 about here]
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4.2 Univariate

We examine the mean and median differences between firms that appointed female CFOs and
male CFOs. Firms with female CFOs significantly have greater investment efficiency
(EFFINY) than those with male CFOs, which provides preliminary support for our prediction
on hypothesis 1 (H;). The correlation matrix does not indicate any association that is above

0.70. Hence, we conclude that there is no multicollinearity issue between variables.!?

4.3 Multivariate
Table 3 presents the main regression analyses for hypotheses 1 (H;) and 2 (H>). Column 1 of
Table 3 finds FCFO improves investment efficiency (0.031, t=2.850, p<0.01, one-tailed test),
which supports our first hypothesis that appointing a female CFO impacts investment
efficiency positively. This finding provides support for /;. The result suggests that female
CFOs are more likely to improve the efficiency of an investment than male CFOs, mitigate the
agency concern (Ullah et al., 2020a) and corroborate prior studies that find female CFOs
improve investment efficiency as they are more risk-averse than male CFOs (Liu et al., 2022).

By addressing agency concerns, female CFOs potentially enhance transparency, reduce
conflicts of interest, and foster an environment conducive to optimal investment strategies. The
risk-averse nature of female CFOs may lead to a more careful evaluation of investment
opportunities, minimising the likelihood of excessive risk-taking and promoting long-term
financial stability (Liu et al., 2022). More importantly, the finding supports the context of
female executives’ traits that tend to exhibit more cautious, diligent, and less overconfident
behaviour.

Our H, provides an incremental finding, as no study considered how investment
efficiency is affected by the interaction between female CFOs and female directors. In Column
2, we find the interaction term (FCFO*FBOARD) to be positively and significantly associated

with investment efficiency (0.313, t=3.530, p<0.01, one-tailed test). The result supports the
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homophily theory that similarity in gender increases cooperation and trust (McPherson et al.,
2001) by fostering smoother coordination and enhancing communication (Ertug ef al., 2022).
Our findings also support the positive gender spillover (Kunze & Miller, 2017) that the
presence of higher-ranking females (directors) promotes cooperation among lower-ranking
females (CFOs). This finding underscores the significance of female directors who share
similar traits (gender and risk aversion) with female CFOs, as it fosters trust and grants female
CFOs greater managerial discretion to improve investment efficiency. Overall, our results
remain robust in all of the robustness tests, even after controlling for the impact of the Covid-
19 year.!!

For control variables, consistent with our expectations, we find firms with a larger board
size (LBSIZE), higher operating cash flow (CF), higher level of leverage (LEV), pay cash
dividend (DIV), higher level of CFO tenure (TENURE), and audited by BIG4 auditors (B/G4)
are more likely to increase investment efficiency. Contrary to our prediction, political
connection (PCON) is positively associated with investment efficiency. We find that firms with
higher tangible assets (TANG), incurred loss (LOSS), higher levels of Bumiputera directors
(BUMI), and higher discretionary accruals (4BSDA) are more likely to reduce investment
efficiency as the relationships are significantly negative. Hence, the significant control
variables decrease the error term and limit the potential confounding effects on our dependent

variable.

[Table 3 about here]

4.4  Robustness test
4.4.1 Over and under-investment
As an extended analysis, we divide our sample into over-investment and under-investment.

This investigation is to test whether the presence of female CFOs and their interaction with
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female directors would impact over and under-investment. These inefficiencies are often
viewed as value-distorting activities (Cultillas Gomariz & Sanchez Ballesta, 2014). We posited
that female CFOs’ impact will be more pronounced on over-investment than under-investment
as female executives avoid risky financing and investment opportunities (Liu et al., 2022).
Similar to our H,, we posited the impact will be alleviated with the interactions with female
directors. 2

Table 4 tabulates the (abridged) results. We find female CFOs reduce over-investment
but no evidence in reducing under-investment, which further supports our H; that female CFOs
are more risk averse than male CFOs (Liu et al., 2022) as over-investment is a phenomenon
that worsens firm value and performance (Ding et al., 2019; Shin et al., 2020; Trong & Nguyen,
2020). Further, the interaction results hold regardless of over or under-investment, which
further supports our H, that female directors increase the managerial discretion of female CFOs

to improve investment efficiency.

[Table 4 about here]

4.4.2 Do changes in CEOs drive results?

Previous studies show significant changes in investment efficiency following a change in
CEOs. Newly appointed CEOs are prone to invest less and more efficiently due to career
concerns (Xie, 2015). Therefore, we identify cases where firms appoint new CEOs to ensure
that a current CEO change does not confound our results. We exclude firms with CEO changes
during the observation years. Then, we re-estimate baseline regression using the reduced
sample. Panel A in Table 5 shows that FCFO affects investment efficiency positively and

significantly. Similarly, the result of the interaction FCFO*FBOARD holds further support for
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our H,. Thus, these results suggest that our finding of a significant improvement in investment

efficiency when there are female CFOs cannot be attributed to changing the firm’s CEQO.

[Table 5 about here]

4.4.3 Switching CFOs

To further examine the significant increase in investment efficiency due to risk-aversion of
female CFOs, we construct a sample of male-to-female CFOs transition. The results (not
reported for brevity) remain similar to the main findings, further supporting our conjecture in
H; and H,. To the extent that the significant increase in investment efficiency following a male-
to-female CFO transition is due to the different risk preferences between female CFOs and
male CFOs, we expect a decrease in the level of investment efficiency after firms change their
CFOs from female to male. Hence, we construct a sample of female-to-male CFOs transition
to examine if this is the case.

Panel B in Table 5 shows female-to-male CFOs transition (CFOTRANS) reduces
investment efficiency, consistent with our conjecture that male CFOs are less risk averse than
female CFOs, as evidenced by the finding that after firms switch their CFOs from female to
male. We do not find any relationship between the cooperation of female-to-male CFOs
transition with female directors on the board of directors on investment efficiency. This further
supports our H, that female directors are less likely to cooperate with the opposite gender

(male) to improve investment efficiency. These results triangulate our main findings.

4.4.4 Heckman’s two-stage selection model
We employed Heckman’s two-stage selection model to alleviate selection bias concerns and
retested H; and H, to support our results as a robustness check. Similar to the main results,

Panel A in Table 6 shows that the result of FCFO and the interaction term (FCFO*FBOARD)
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is positive and significant with investment efficiency, suggesting that the main results are not

affected by selection bias since the /MR is insignificant for both regressions.

[Table 6 about here]

4.4.5 Propensity score matching
We adopt propensity score matching (PSM) following previous literature on CFO gender, such
as Francis et al. (2015). PSM allows us to control for potential unobservable factors
contemporaneously influencing both CFO appointments and corporate investment policies. We
construct a propensity score-matched sample of treatment (firms with female CFOs) and
control (firms without female CFOs) firms to eliminate the differences in firm-specific factors,
as in Rosenbaum and Rubin (1983). Specifically, we run a logistic regression of firms with
female CFOs on all control variables, including the year and industry effect and the exclusion
restriction (number of employees). The propensity score obtained from the logistic regression
is used to perform a one-to-five nearest neighbour match. To avoid weak matching, we use a
calliper distance of 0.001 (Gull et al., 2018).

Panel B of Table 6 reports the PSM results. We find that the coefficient of FCFO is
0.024 and is significant at the 5 percent level, and the coefficient of the interaction of
FCFO*FBOARD 1is 0.329 and is significant at the 1 percent level. This indicates that firms
under the control of female CFOs on average, have a higher degree of investment efficiency
and their cooperation with female directors accentuated investment efficiency, compared to the
matching firms under male CFOs’ control. We also perform a one-to-one nearest neighbour
match (not reported for brevity), and the results remain similar. Thus, the results of the PSM

approach mitigate the self-selection bias concern and further confirm our main findings.
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5.0 Conclusion

Unlike previous studies that concentrate on the impact of top management’s gender on
investment efficiency in isolation, this paper focuses on the impact of the cooperation between
female CFOs and female directors on investment efficiency. Given the prevalence of
investment inefficiency in emerging countries such as Malaysia, we predict the presence of
female CFOs and their cooperation with female directors due to risk aversion would improve
investment efficiency in Malaysia.

Our results support the first hypothesis that female CFOs improve investment
efficiency in Malaysian publicly listed firms due to their risk aversion behaviour. Next, we find
this positive relationship is amplified with the presence of female directors on the board. The
results support our arguments that female CFOs and female directors cooperate to enhance
organisational outcomes, specifically investment efficiency. To further support our conjecture,
we perform over and under-investment analysis and exclude changes in CEOs from the sample
to ensure that changes in CEOs do not compound our result. We also constructed a sample of
male-to-female and female-to-male CFO transitions to triangulate the main findings. Our
results hold for all of these tests, indicating that the risk aversion of female CFOs improves
investment efficiency, and the presence of female directors amplifies this. Our results are also
robust after we tested the impact of endogeneity using Heckman’s two-stage selection model
and propensity score matching (PSM). Hence, this finding highlights the presence of female
CFOs and female directors as determinants that could improve investment efficiency in
Malaysia, particularly where investment inefficiency is prevalent.

This paper contributes to the literature on the effect of female CFOs on investment
efficiency in an emerging country. Most importantly, the results on female cooperation extend
the current literature that their cooperation yields better decision-making outcomes, improving

investment efficiency. This is the first study that provides evidence that female CFOs and the
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presence of female directors play an important role in investment efficiency. Findings from
this study also have practical implications in that promoting more females to top management
positions is beneficial for firms to improve their investment efficiency. Hence, practitioners,
especially publicly listed firms, may consider appointing more females to top management
positions. In addition, the investors may pressure publicly listed firms to appoint more females
at top management as their presence could protect the interest of investors by improving the
resource allocation for efficient investment. These findings could interest policymakers,
particularly regulators whose missions or policies are to increase female participation at the top
management level, especially in emerging countries such as Malaysia. These findings informed
the regulators that the policy to increase the number of females in top management positions is
based on moral judgement and establishing a business case as their presence improves
investment efficiency.

The results must be interpreted cautiously as this study has several limitations. First, we
did not consider a direct measure for cooperation between female CFOs and female directors.
Although the results yielded positive outcomes, the interpretation could be strengthened by an
in-depth interaction analysis, such as investigating the meeting minutes. Second, although we
control for factors associated with investment efficiency, other unobservable factors or firm
characteristics correlate with female CFOs in affecting investment efficiency. Third, the
survivorship bias arises in this study as we required firms to be listed throughout the entire
study period. Lastly, the measurement of investment efficiency is always susceptible to
measurement errors as it is subject to assumption bias, in which even slight changes in the
underlying assumptions can undermine the validity of the measurement. While we examine the
effect of female CFOs and the cooperation of female CFOs and female directors on investment

efficiency, future research can examine the channels through which female CFOs may
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influence investment efficiency, including other demographic characteristics such as ethnicity,

tenure, age and academic degree.
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We use CFOs because Hambrick (2007) stated that it is crucial to meticulously match the
corporate outcomes to the individual managers primarily responsible for them when testing
if managerial characteristics, such as gender, matter. Given their typical role in managing
and overseeing finance and accounting activities, CFOs are more likely to influence
corporate finance and accounting decisions directly (Ge et al., 2011).

Specifically, CFOs have the fiduciary duties to produce financial statements that fairly
represent a firm’s financial condition (Indjejikian & Matejka, 2009). Hence, they directly
influence the firm’s financial and accounting decisions (Biggerstaff et al., 2021; Ge et al.,
2011; Hoitash et al., 2016). Therefore, CFOs possess the most accurate and timely
information and estimates regarding a firm’s cash flow, financial commitments, research
and development, and potential investment opportunities (Florackis & Sainani, 2018;
Hoitash et al., 2016; Liu et al., 2021).

In Malaysia, females constituted 18 percent of the board of directors positions in publicly
listed firms in 2020 (Securities Commission Malaysia, 2021). In the recent Malaysian
government budget announcement, all publicly listed firms must have at least one female
director on the board. Large firms (which are included in the FTSE Bursa Malaysia Top
100 Index or that have a market capitalisation of RM 2 billion and above at the start of the
financial year) must have at least one female director by September 2022 and all other listed
firms by January 2023 (Raghu & Shukry, 2021). Interestingly, Malaysia has the highest
percentage of female CFOs among Asian nations, at 34.9 percent in 2021 (Deloitte, 2022).
Recent anecdotal shows that publicly listed firms have taken proactive actions to increase
female representation at their firms. For instance, Petronas Berhad and Malayan Banking
Berhad first appointed a female as their CFOs since the establishment of the firms (Aziz,
2020; Adilla, 2021).

Gender spillover can loosely be defined as the influence of increasing representation of
female directors, whether it can assist or hinder the appointment of females to CEO, CFO
or other executive levels. Hence, gender spillover can manifest in either positive or negative
effects (see, for example, Matsa & Miller, 2011; Kunze & Miller, 2017; Bozhinov et al.,
2020).

The data are collected from the Securities Commission of Malaysia’s annual reports from
the year 2014 to 2023. The reports can be accessible from the following website:
https://www.sc.com.my/resources/publications-and-research

According to McVay (2006), classification shifting is an earnings management approach
in which managers manipulate item placement within the income statement to improve core
earnings.

For the senior management level, the CEO and CFO profiles must be disclosed in annual
reports. Firms, in their annual reports, voluntarily disclose other senior management

profiles.

For the interaction term, we drop the calculation of female CFOs who also serve on the
board from the proportion of female directors because they represent the same person.
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The British colony popularised the term Bumiputera or ‘sons of the soil” during the 1920s
and 1930s to distinguish the indigenous people of Malaya (now Malaysia), the majority of
whom are Malays, from the Chinese or Indian immigrants, the non-indigenous people.
Article 160 (2) of the 1957 Malaysian Constitution defines Malays as a person who
professes the religion of Islam, habitually speaks the Malay language, and conforms to
Malay customs.

The univariate and correlation results are tabulated in the Appendix.

We run a separate test to control for Covid-19 year. We use 2020 as a dummy year for
Covid-19 (coded as 1, otherwise = 0) to examine the impact of Covid-19. Overall, our
results remain similar to those of the main results (in the Appendix).

The literature argues that under-investment manifests managers’ risk aversion as they tend
to avoid risky but optimal investment projects. Contrarily, over-investment manifests
managers’ risk-taking as they may invest in negative net present value to gain personal
benefit at the expense of shareholders’ interest (Stulz 1990; Aggarwal and Samwick 2006;
Yermack 2006).
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Table 1: Operational definition

Variables Definitions Source(s)
Panel A: Dependent Variables
EFFINV Investment efficiency measured by absolute Compustat

investment inefficiency multiplied by -1

Panel B: Independent Test Variables

FCFO

FBOARD

Female CFO that takes on the value of 1 if
female, zero otherwise.

Proportion of female directors. Total number
of female directors divided by total number of
directors on the board.

Panel C: Independent Control Variables

BSIZE
LBSIZE
INED

CF

TANG
LEV
FSIZE
LFSIZE
DIV
INSTOWN

LOSS

BUMI

PCON

CFOTENURE

TENURE

BIG4

ABSDA

Total number of directors on the board.
Natural log transformation of BSIZE.
Proportion of independent directors. Total
number of independent directors divided
by total number of directors on the board.
Cash flow from operation divided by lag
total assets.

Net property, plant and equipment to lag total
assets.

Leverage, measured as total debt scaled by
total assets.

Lag total assets.

Natural log transformation of lag total assets.
Cash dividend that takes on the value of 1 if
firms pay, zero otherwise.

The proportion of institutional ownership in
the firm.

Sum of earnings before extraordinary items is
negative takes the value of 1 if loss, zero
otherwise.

Proportion of Bumiputera directors. Total
number of Bumiputera directors divided by
total number of directors on the board.
Political connection firms takes the value of 1
if have connection, zero otherwise.

Total number of CFO years of service in the
firm.

Natural log total number of CFO years of
service in the firm.

An indicator variable that takes on the value
of 1 if the auditor is a Big 4 international
auditor, zero otherwise

Absolute value of discretionary accruals
estimated from the Modified Jones model.

Panel D: Exclusion Restriction for Self-selection test
NUMEMPLQOY Total number of employees

Annual report

Annual report

Annual report
Annual report
Annual report

Compustat
Compustat
Compustat
Compustat
Compustat
Compustat

Orbis

Compustat

Annual report

Wong and Hooy (2018)/Year 2019
and 2020 hand collected from annual
reports
Annual report
Annual report

Annual report

Compustat

Compustat/firm's website/Bloomberg

The annual reports were downloaded from Bursa Malaysia's website.



Page 41 of 49

oNOYTULT D WN =

Meditari Accountancy Research

Table 2: Descriptive Statistics (2016-2020, n=2,022)

Variable Mean SD Min Mdn Max
Panel A: Continuous Variables
EFFINV -0.231 0.266 -1.616 -0.163 -0.003
FBOARD 0.150 0.130 0.000 0.140 0.630
BSIZE 7.260 1.810 3.000 7.000 16.000
LBSIZE 1.960 0.250 1.100 1.950 2.770
INED 0.510 0.130 0.170 0.500 1.000
CF 0.060 0.100  -0.330 0.050 0.550
TANG 0.350 0.230 0.000 0.320 0.990
LEV 0.100 0.120 0.000 0.050 0.580
FSIZE ($°000) 3274.830 11463.500 3.040 494930 180000.000
LFSIZE 6.390 1.610 1.110 6.200 12.090
INSTOWN 0.024 0.064 0.000 0.000 0.484
BUMI 0.310 0.280 0.000 0.220 1.000
TENURE(YEAR) 9.410 6.060 1.000 8.000 30.000
TENURE 2.020 0.680 0.000 2.080 3.400
ASBDA 0.060 0.070 0.000 0.040 0.370
Panel B: Dummy variables

Yes=1(%) No=0(%)
FCFO 687 (34%) 1335 (66%)
DIV 1,188 (58.75%) 834 (41.25%)
LOSS 537 (26.56%) 1,485 (73.44%)
PCON 677 (33.48%) 1,345 (66.52%)
BIG4 934 (46.19%) 1,088 (53.81%)

Please refer to Table 1 for variables definition.
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Table 3: Baseline regression (2016-2020, n=2,022)

Predicted sign 1 2
INTERCEPT +/- -0.358%** (. 338%**
(-4.430) (-4.220)
FCFO + 0.031*%**  -0.016
(2.850) (-0.890)
FBOARD + -0.143%**  _0.268***
(-3.090) (-4.220)
FCFO*FBOARD + 0.313%**
(3.530)
LBSIZE ? 0.038* 0.034
(1.340) (1.200)
INED + 0.085%* 0.089%*
(1.610) (1.690)
CF + 0.216%**  (.2]15%**
(2.370) (2.390)
TANG - -0.164%** 0. 165%**
(-5.290) (-5.340)
LEV + 0.136%* 0.130%*
(2.240) (2.130)
LFSIZE + -0.002 -0.001
(-0.400) (-0.230)
DIV + 0.039%**  0.040%***
(3.030) (3.090)
INSTOWN + 0.000 0.000%*
(0.840) (1.570)
LOSS - -0.041***  -0.039***
(-2.650) (-2.560)
BUMI - -0.063***  -0.066***
(-3.070) (-3.210)
PCON - 0.048%**  (.045%%*
(3.690) (3.410)
TENURE + 0.030%**  0.030%***
(3.390) (3.370)
BIG4 + 0.059%**  (0.059%***
(4.630) (4.650)
ABSDA - -0.207**%  -0.211***
(-2.480) (-2.530)
Industries and period fixed Included Included
Adj. R? 0.150%**  (.]155%**
F-stat 16.68%**  15.83%%*
N 2,022 2,022

This table presents the result after adjusted heteroscedasticity and t-statistics(in parentheses). Please refer to Table
1 for a summary of operational definitions. *** *** denote significance at the 1%, 5% and 10% levels,
respectively (one-tailed).
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Table 4: Under and over-investment

Panel A: Over-investment

1 2
INTERCEPT 1.422%** 1.397%%*
(6.250) (6.180)
FCFO -0.057%** 0.011
(-2.770) (0.390)
FBOARD 0.209%** 0.401***
(2.710) (3.400)
FCFO*FBOARD -0.442%**
(-2.880)
Control variables Included Included
Industries and period fixed Included Included
Adj. R? 0.205%** 0.212%%*
F-stat 6.35%** 6.26%**
N 964 964
Panel B: Under-investment
1 2
INTERCEPT -0.213%** -0.244%**
(-3.440) (-3.930)
FCFO -0.006 0.074%**
(-0.580) (3.600)
FBOARD 0.126** 0.325%%*
(2.260) (4.090)
FCFO*FBOARD -0.491%**
(-4.550)
Control variables Included Included
Industries and period fixed Included Included
Adj. R? 0.403%%* 0.428%**
F-stat 47.770%*** 49.06***
N 1,058 1,058

This table presents the result after adjusted heteroscedasticity and t-statistics(in parentheses). Panel A shows the
result for over-investment, and Panel B shows the result for under-investment. Please refer to Table 1 for a
summary of operational definitions. *** ** * denote significance at the 1%, 5% and 10% levels, respectively (one-

tailed).
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Panel A: Sample without CEOs changes

1 2
INTERCEPT -0.176%*** -0.151%*%*
(-2.330) (-1.990)
FCFO 0.040%** -0.017
(3.390) (-0.890)
FBOARD -0.155%%* -0.318%**
(-2.960) (-4.110)
FCFO*FBOARD 0.377***
(3.660)
Control variables Included Included
Industries and period fixed Included Included
Adj. R 0.144%x 0.153%x
F-stat 13.79%** 13.00%**
N 1,595 1,595
Panel B: Female to male transition sample
1 2
INTERCEPT -1.066** -1.107**
(-2.090) (-2.160)
CFOTRANS -0.144* -0.089
(-1.610) (-1.170)
FBOARD -0.6124%* -0.418
(-1.760) (-0.260)
CFOTRANS*FBOARD -0.391
(-0.840)
Control variables Included Included
Industries and period fixed Included Included
Adj. R 0.289%** 0.294%3%*
F-stat 5.32%%* 5.56%**
N 165 165

This table presents the result after adjusted heteroscedasticity and t-statistics(in parentheses). Panel A shows result
excluding CEOs changes and Panel B shows result female-to-male CFO transitions. Please refer to Table 1 for a
summary of operational definitions. *** ** * denote significance at the 1%, 5% and 10% levels, respectively (one-

tailed).
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Table 6: Endogeneity: Heckman Selection Model and Propensity Score Matching

Panel A: Heckman-two stage selection model

Second stage

First stage 1 2
INTERCEPT -0.564* -0.335%%* -0.317%%*
(-1.370) (-4.170) (-3.980)
FCFO 0.031*** -0.016
(2.800) (-0.900)
FBOARD 0.366* -0.152%%* -0.277%%*
(1.600) (-3.270) (-4.330)
FCFO*FBOARD 0.312%**
(3.520)
NUMEPLOY -0.019%%**
(-2.960)
IMR -0.033 -0.030
(-1.080) (-1.020)
Control variables Included Included Included
Industries and period fixed Included Included Included
Wald Chi 66.57%**
Adj.R2 0.154%** 0.156%**
F-stat 16.19%** 15.37***
Obs with dep=0 1,335
Obs with dep=1 687
Panel B: PSM-Using neighbour (5)
1 2
INTERCEPT -0.372%%* -0.357%**
(-3.920) (-3.780)
FCFO 0.024%** -0.024
(1.800) (-1.110)
FBOARD -0.167%*** -0.294***
(-2.990) (-3.900)
FCFO*FBOARD 0.3209%**
(3.020)
Control variables Included Included
Industries and period fixed Included Included
Adj. R? 0.153*** 0.162%**
F-stat 11.66%** 11.13%**
N 1,449 1,449

Panel A shows the result of the first stage probit and z-statistic (in parentheses) and the second stage is the result
after adjusted heteroscedasticity and t-statistics(in parentheses). Panel B shows the result of PSM t-statistics (in
parentheses). Please refer to Table 1 for a summary of operational definitions. *** ** * denote significance at the

1%, 5% and 10% levels, respectively (one-tailed).
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Appendix A: Univariate analysis between female CFOs and male CFOs (2016-2020, n=2,022)

FEMALE CFO (n=687)

MALE CFO (n=1,335)

Mann-
t-test Whitney
MEAN MEDIAN MEAN MEDIAN p-value p-value
EFFINV -0.203 -0.144 -0.246 -0.174 0.000 0.000
FBOARD 0.158 0.143 0.146 0.142 0.075 0.496
LBSIZE 1.943 1.945 1.962 1.945 0.102 0.176
INED 0.514 0.500 0.505 0.500 0.136 0.280
Cr 0.064 0.060 0.055 0.048 0.064 0.005
TANG 0.351 0.319 0.348 0.325 0.786 0.617
LEV 0.100 0.047 0.095 0.047 0.329 0.792
LFSIZE 6.341 6.212 6.414 6.191 0.337 0.754
DIV 0.604 1.000 0.579 1.000 (0.278)
INSTOWN 2.093 0.000 2.563 0.000 0.121 0.629
LOSS 0.242 0.000 0.277 0.000 (0.080)
BUMI 0.273 0.167 0.323 0.250 0.000 0.000
PCON 0.350 0.000 0.327 0.000 (0.275)
TENURE 2.102 2.079 1.984 2.079 0.000 0.000
BIG4 0.471 0.000 0.457 0.000 (0.530)
ABSDA 0.063 0.039 0.064 0.039 0.905 0.886

Please refer to Table 1 for variables definitions. Significant p-values are bold. Chi-Square ([1?) results are in parentheses.
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Appendix B: Univariate analysis between PCON and non-PCON (2016-2020, n=2,022)

PCON (n=677) NONPCON (n=1,345)
Mann-
t-test Whitney
Mean Median Mean Median p-value p-value

EFFINV -0.203 -0.152 -0.246 -0.170 0.000 0.010
9 FCFO 0.355 0.000 0.332 0.000 (0.275)

11 FBOARD 0.164 0.142 0.143 0.142 0.001 0.155
12 IBSIZE 2.016 1.945 1.926 1.945 0.000 0.000
14 INED 0.528 0.500 0.497 0.500 0.000 0.000
CF 0.054 0.048 0.061 0.053 0.165 0.269
17 TANG 0.372 0.358 0.340 0.308 0.002 0.005
19  LEV 0.121 0.071 0.085 0.039 0.000 0.000
LFSIZE 7.039 6.692 6.074 6.001 0.000 0.000
22 DIV 0.653 1.000 0.555 1.000 (0.000)

24 INSTOWN 4.114 0.000 1.543 0.000 0.000 0.000
LOSS 0.239 0.000 0.279 0.000 (0.058)

27 BUMI 0.391 0.333 0.263 0.200 0.000 0.000
29 TENURE 2.015 2.079 2.028 2.079 0.678 0.883
BIG4 0.480 0.000 0.453 0.000 (0.246)

32 ABSDA 0.069 0.044 0.061 0.038 0.016 0.008
Please refer to Table 1 for the variables definitions. Significant p-values are bold. Chi-Square ([1?) results are in
parentheses.
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1 Appendix C: Correlation analysis (2016-2020, n=2,022)

A

3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

4

51. EFFINV 1 0.107%** -0.030 0.004 -0.018 0.032 -0.171%**  -0.065***  0.017 -0.151***  0.012 -0.160%**  -0.15]%** 0.057** 0.133%** 0.054** 0.062%**
62. FCFO 0.076%*** 1 0.015 -0.030 0.024 0.063*** 0.011 0.006%*** -0.007 0.024 -0.011 -0.039* -0.115%** 0.024 0.085%** 0.014 -0.003
2733‘ FBOARD -0.024 0.040%* 1 0.068%** -0.001 0.111%%* 0.048%* 0.090%%** 0.212%** 0.168%** 0.165%** -0.066***  0.017 0.032 -0.049** 0.181***  -0.011
94. LBSIZE 0.060%** -0.036 0.089%** 1 -0.215%**  0.108%** 0.094#** 0.198%** 0.345%** 0.223 **% (0. 257%** -0.146%***  0.129%** 0.169%** -0.046** 0.154*** 0.017
19 INED -0.003 0.033 -0.032 -0.234%%* 1 -0.049** -0.067***  0.071%** 0.055%* -0.051%* 0.051%* 0.060%** 0.262%** 0.099%** -0.076***  0.012 0.034
1

1% CF 0.110%** 0.040%* 0.136%** 0.091*** -0.047** 1 0.216%** -0.027 0.147%** 0.375%** 0.097*** -0.357%¥*  -0.110%** -0.025 0.027 0.147***  0.012
13 TANG -0.116%**  0.006 0.057*** 0.095%** -0.071%**  0.176%** 1 0.219%** -0.005 0.018 0.026 0.012 -0.076%** 0.062%*** -0.056%* 0.076***  0.019
1% LEV -0.001 0.022 0.162%%** 0.160%** 0.073%%** 0.014 0.167%** 1 0.410%** -0.026 0.186%** 0.014 0.185%** 0.160%*** -0.149%**  0.108***  0.043*
16 LSIZE 0.087%%* -0.021 0.245%%* 0.384 %+ 0.057%** 0.142%%* 0.009 0.448%%* 1 0.351%%* 0.470%** -0.157**%  (.224%** 0.267*** -0.160%**  0.464***  0.053**
1?0. DIV 0.171%%* 0.024 0.158%** 0.249%+* -0.066%***  (.334%%* 0.004 0.004 0.357%** 1 0.23 1% -0.461%**  -0.092%*** 0.094%** 0.027 0.204***  0.011
18

191. INSTOWN 0.043 -0.034 0.138%** 0.238%#* 0.039* 0.065%* -0.005 0.210%** 0.43 1%+ 0.162%** 1 -0.091***  (.234%** 0.154%%* -0.118***  0.274%*%*  0.006
2. Loss -0.156%**  -0.039* -0.062%**  -0.164*** 0.087***  -0.298***  (0.016 -0.021 -0.167¥**  -0.461***  -0.067*** | 0.110%** -0.042% -0.097***  -0.050**  -0.054**
21

2&3 BUMI -0.091%**  -0.083***  0.024 0.128%** 0.265%** -0.083***  -0.024 0.185%** 0.245%** -0.081%**  (.3]3%** 0.112%** 1 0.232%** -0.12%** 0.073***  (0.090%**
2B.  PCON 0.077%*** 0.024 0.072%** 0.173%%* 0.1 7% -0.031 0.068%** 0.136%*** 0.287%%* 0.094%** 0.188*** -0.042* 0.214%** 1 -0.003 0.026 0.059%**
24 -

2&5. TENURE 0.105%** 0.083%** -0.061***  -0.039* -0.098***  -0.002 -0.064***  -0.146***  -0.150%**  0.048** -0.058***  -0.107***  -0.139*** -0.009 1 0.137*%**  -0.019
286. BIG4 0.116%** 0.014 0.194%%* 0.160%** -0.003 0.156%** 0.064%** 0.140%** 0.454%%* 0.204%** 0.246%** -0.050%* 0.111%%* 0.026 -0.119%** ] -0.016
2?7. ABSDA 0.052%* -0.003 -0.004 0.025 0.065%** 0.023 0.036 0.037* 0.085%** 0.017 0.033 -0.048%* 0.078*** 0.053** -0.028 -0.010 1

;g Spearman-rank correlations are italicized. ***,** * denote significance at 1%, 5% and 10% levels, respectively (two-tailed). Please refer to Table 1 for variables definition.

30

31 . . . . . .

32 Correlation between exclusion restriction, dependent variable and independent variables

33

34 1 2 3 4

35 1. EFFINV 1 0.030 -0.101***  -0.009

36 2. FCFO 0.075*** 1 0.015 -0.122%%%

37 3. FBOARD -0.024 0.039* 1 0.191***

38 4. NUMEMPLOY -0.009 0.125%**  -0.069%** 1

39

40

41

42 3

43

44

45
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Appendix D: Controlling for Covid-19 Year

1 2
INTERCEPT -0.355%** -0.335%**
(-4.450) (-4.240)
9 FCFO 0.03 1% -0.016
10 (2.850) (-0.890)
FBOARD -0.142%** -0.268%**
13 (-3.100) (-4.230)
14 FCFO*FBOARD 0.313%**
15 (3.530)
COVIDDUM -0.002 -0.001
18 (-0.110) (-0.040)
19 Control variables Included Included
20 Industry effect Included Included

2 Adj. R’ 0.150%%** 0.155%%*

23 F-stat 18.50%%** 17.48%%*

24 N 2,022 2,022

This table presents the result after adjusted heteroscedasticity and t-statistics(in parentheses). Please refer to Table
1 for a summary of operational definitions. *** *** denote significance at the 1%, 5% and 10% levels,
28 respectively (one-tailed).
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