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Abstract

While female CEOs are under-represented, the barriers they face in the business
environment remain poorly understood. This study investigates the influence of
gender bias in forming CEOs’ business networks. Using transaction data of 1
million Japanese firms, we find that CEOs of the same gender significantly trade
more than those of the opposite gender, mostly driven by small- and medium-sized
firms in which CEQOs presumably have a strong involvement in transactions. As
most CEOs are male, such same-gender bias reduces the trading opportunities for
females relative to male CEOs. Regarding mechanisms, our survey reveals both
the existence of barriers that impede male CEOs from becoming acquainted with
female CEOs and the tendency for male CEOs to prefer interacting with male
CEOs over female CEOs.
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1 Introduction

Despite the government’s efforts to promote gender equality in the labor market, women
are still underrepresented in top career positions. For example, recent U.S. data show
that only about 21% of all firms are female-led firms (Census Bureau, 2023).! The sit-
uation in Japan—our setting, is severe, where female CEOs represent, at best, approx-
imately 14% of all firms.? Furthermore, female-led firms trail male-led firms in sales,
growth, and firm size (Fairlie and Robb, 2009). Since CEOs have a significant influence
on firm performance (Bertrand and Schoar, 2003) and female employment (Chiplunkar
and Goldberg, 2021), understanding the barriers that female CEOs face in the business
environment is crucial not only for to foster equity, but also for economic efficiency (Hsieh
et al., 2019).

In this study, we investigate an unexplored channel of female CEOs’ disadvantage in
business operations: gender bias in the formation of firm-to-firm transactions.® While
recent literature highlights the importance of business networks on firm performance
(Cai and Szeidl, 2018; Asiedu et al., 2023), little is known about how such networks
are formed, especially from the perspective of CEO gender. The idea comes from soci-
ological literature suggesting that individuals with similar characteristics (e.g., gender,
race, education, and income) tend to establish relationships, ranging from friendships to
marriages, known as “homophily” (e.g., Currarini et al., 2009; Eika et al., 2019; Chetty
et al., 2022).

We hypothesize that this tendency, in particular on gender, extends beyond indi-
vidual relationships to interactions between firms, as personal networks of CEOs can
lead to establishing firm-level transactions. As most CEOs are male, such gender ho-
mophily in transaction networks—if it exists—can reduce the trading opportunities for
female CEOs relative to male CEOs, contributing to smaller business networks of fe-
male CEOs. Indeed, a preliminary analysis of our transaction data (Figure 1) reveals
that female CEOs have smaller networks in terms of the number of suppliers and buyers
compared to male CEOs. Additionally, Figure 2 demonstrates a positive relationship
between network size and firm performance (measured by log sales per employment or
credit score of the firms) for both CEO genders. Considered together, female CEOs’

disadvantage in building business networks can be a potential determinant of their lower

1Source: https://www.census.gov/library/visualizations/2023/comm/women-owned-employe
r-businesses.html (accessed Aug 15, 2023)

2Authors’ calculations from TSR data.

3The literature suggests various impediments to the business operation of female CEOs, includ-
ing childcare responsibilities (Delecourt and Fitzpatrick, 2021), lack of access to funding (Ewens and
Townsend, 2020), and lack of business experience (Fairlie and Robb, 2009).
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firm performance.

Our study leverages unique annual-frequency panel data of roughly 1 million Japanese
firms, which cover approximately 70% of all Japanese firms from 2008 to 2020. The data
are obtained from a major credit reporting company in Japan, Tokyo Shoko Research,
LTD. (henceforth, TSR). Two important features of the TSR data make this dataset
ideal for our study. First, the data contains detailed information on supplier-buyer
relationships. TSR data include as many as 38.8 million supplier-buyer links in the
period 20082020, with roughly 3 million links per year. Second, the data report detailed
information about the CEOs characteristics, including gender. Importantly, the data
include other key CEO attributes such as age, education, and birth prefecture, allowing
us to control other essential homophily variables that could be well correlated with the
CEO’s gender. To our knowledge, this is the only dataset that contains details on
business networks and rich characteristics of CEOs simultaneously.

We document the presence of CEO gender homophily in firm-to-firm transactions—
firms run by CEOs of the same gender are more likely to trade with each other compared
with CEOs of the opposite gender. We provide such evidence in several steps. First, we
consider the firm (either supplier or buyer) as the unit of analysis and compute the share
of transactions with female-led firms.* We graphically show that the share of transactions
with female-led buyers is almost always greater for female-led suppliers than for male-led
suppliers within the markets where the set of the potential female-led buyers is identical
for both female- and male-led suppliers. This so-called relative homophily indicates
CEOs’ same-gender bias in forming firm-to-firm transactions. This pattern is mostly
driven by transactions by small and medium-sized enterprises (SMEs, hereafter). Given
that CEOs in smaller firms are more likely to engage in transactions among themselves,
this result is consistent with the hypothesis that our findings are driven by the personal
interactions of CEOs.

Second, we utilize the dyad between suppliers and buyers as the unit of analysis
and quantify the precise impact of CEO gender homophily on transacting probabilities,
providing us with the gender homophily parameter to conduct counterfactual analysis.
Importantly, applying the recent econometric technique in network data, we control
supplier and buyer fixed effects (FEs) in a non-linear difference-in-differences approach
using network data (Graham, 2017; Charbonneau, 2017; Jochmans, 2018). Consistent
with firm-level analysis, We again find that the trading opportunities of the firms run

by CEOs of the same gender are significantly higher than those of the firms run by the

4We use female CEO firms/suppliers/buyers and female-led firms/suppliers/buyers, interchangeably,
same with male CEO firms and male-led firms.
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CEOs of the opposite gender. This effect is also driven by SMEs, in particular small-
sized firms. In terms of magnitude, the CEOs of small-sized firms are 12.6% more likely
to trade with a CEO of the same gender than with that of the opposite gender.

One obvious concern is that the same gender bias we document captures the effect
of other homophilic factors that are correlated with gender. For example, since female
CEOs tend to have lower levels of education compared with male CEOs, our gender
homophily may simply reflect education homophily. Here, the rich information on CEO
characteristics in TSR data allows us to construct other homophily variables such as
CEOs’ education (i.e., both CEOs are from the same school), birthplaces (i.e., both
CEOs are from the same prefecture), and ages (i.e., both CEOs are of the same age).
Reassuringly, the estimate of gender homophily remains robust even after controlling
for these homophily variables, suggesting that the estimate really captures something
fundamental about the gender match of the CEOs.

We then conduct a counterfactual analysis to examine the impact of a policy elim-
inating CEO gender homophily, that is, assuming that firms led by CEOs of different
genders engage in transactions at levels comparable to those between CEOs of the same
gender. This policy led to an increase of 0.45% in the overall number of transactions as
both female- and male-led firms engaged in more transactions with CEOs of the opposite
gender. Moreover, it significantly reduced the gender gap in the number of transactions
by 6.8% due to the greater impact on female-led firms. In summary, the policy elim-
inating CEO gender homophily is considered desirable from both efficiency and equity
perspectives.

Finally, we determine the kind of policy that can effectively eliminate CEO gender
homophily. While we provide evidence of CEO gender homophily in firm-to-firm trans-
actions, our analysis of supplier-buyer relationship data does not speak to the underlying
mechanisms of such observations. In particular, it is crucial to discern whether the rel-
atively low likelihood of transactions between opposite-gender CEOs is primarily driven
by either a scarcity of opportunities to become acquainted with CEOs of the opposite
gender in the market (homophily in “meetings”) or resistance to engage in trade with
opposite-gender CEO firms, even when meetings occur (homophily in “preferences”).
Distinguishing between these two mechanisms is vital due to their substantially different
policy implications. If the former is the primary issue, government initiatives to foster
interaction between female and male CEOs could be effective. However, if the latter is
also present, the situation is more complex. Simply augmenting the opportunities for
mutual encounters may not lead to actual transactions, indicating a need for strategies

to address such gender biases.
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To this end, we conduct our original survey of CEOs in collaboration with the Cabinet
Office of the government of Japan. We distributed the survey in February of 2023 to
25,000 CEOs (12,500 of each male and female CEOs) with a response rate of 25.7% (N=
6,437). We find suggestive evidence that both homophily in “meetings” and “preferences”
matter in the formation of transaction networks. As for homophily in “meetings”, the
estimated probability of becoming acquainted with a female CEO was 19.9% for female
respondents but only 5.2% for male respondents, which is less than one-third of that
of female respondents.” Compared to the actual proportion of female CEOs of 14.4%,
female respondents are more likely to get to know other female CEOs than we would
expect by random chance (19.9% >14.4%), while male respondents are more likely to
get to know other male CEOs than we would expect by random chance (5.2% <14.4%).
As for homophily in “preferences”, we find that male respondents prefer to interact
with male CEOs more than female CEOs, while female respondents have a relatively
neutral preference. We further show that the gender homophily in “preferences” explains
only a small fraction of gender homophily in “meetings,” suggesting the existence of
barriers that impede CEOs of opposite-gender from encountering, which cannot be simply
explained by preferences.

Our results have several policy implications. As most CEOs are male, the same-
gender bias in firm-to-firm transactions that we document leads to fewer trading op-
portunities for females relative to male CEOs. If gender equality is the policy goal,
affirmative action to simply increase the proportion of female CEOs in the market may
be supported. However, given the existence of CEO gender homophily, such a policy may
reduce the trading opportunities of male CEOs. Therefore, we argue that mitigating the
impact of gender homophily is a more desirable approach. Our survey suggests the ex-
istence of social barriers that impede CEQOs of the opposite gender from the meeting, as
well as the relatively strong same-gender preference among male CEOs. Consequently,
government support in providing venues promoting female-male CEO interactions and
the implementation of policies to alleviate the same-gender preference that target male
CEOs are required.

The rest of the paper is organized as follows. Section 2 describes the data, Section
3 presents the analytical framework and the main findings of this study, and Section 4
reports the results of the survey. Section 5 concludes.

Related literature.— This paper is related to several strands of literature. First,

it is well documented that CEOs’ attributes affect management practices and firm out-

5Note that we use the term “respondents” to refer to the CEOs who answered the survey to distinguish
from CEOs in general mentioned in the questionnaire.
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comes (Bertrand and Schoar, 2003). In particular, the consequence of having female
leaders in firms, including performance, are studied in, for example, Wolfers (2006),
Adams and Ferreira (2009), Fairlie and Robb (2009), Bertrand et al. (2019), Flabbi
et al. (2019), Chiplunkar and Goldberg (2021), and Delecourt and Fitzpatrick (2021).
Our study contributes to the literature by examining the impact of CEO gender on
interfirm relationships, which are closely tied to firm performance.

Second, we contribute to the growing literature on the influence of gender bias
(“homophily”) in economic relationships formation. Regarding choices made by non-
specialists, gender homophily is documented in the patient’s choices of doctors (Cabral
and Dillender, 2021), and students’ choices of mentors (Gallen and Wasserman, 2022).
Recent literature suggests that this gender bias extends to the choices made by spe-
cialists, such as doctors’ referral patterns to specialists (Zeltzer, 2020) and investors’
lending decisions to entrepreneurs (Ewens and Townsend, 2020). The formation of the
supplier-buyer relationship, which is examined in this study, is arguably more general as
transactions occur in any business setting across the globe.

More broadly, our study is related to bias in economic transactions, in particular,
the role of cultural proximity in forming economic relationships. Guiso et al. (2009)
documents that commonalities in religion and ethnic origin are positively associated
with trade flows between countries. Fisman et al. (2017) shows that cultural proximity
between lenders and borrowers increases the quantity of credit and reduces default in
India.

Finally, our study is related to the recent literature, which investigates the impact
of business networks on firm performance (Cai and Szeidl, 2018; Bernard et al., 2019;
Carvalho et al., 2021; Alfaro-Urena et al., 2022; Asiedu et al., 2023). This study comple-
ments the literature by using unique transaction data to demonstrate how such a business
network is endogenously formed. While some studies also examine the determinants of
business networks (e.g., Bernard and Moxnes, 2018; Miyauchi, 2018; Demir et al., 2021;
Panigrahi, 2021; Cevallos Fujiy et al., 2022; Arkolakis et al., 2023), to the best of our
knowledge, our study is the first to specifically incorporate the role of CEO gender in

transaction network formation.
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2 Data

The TSR data are an annual-frequency panel of approximately 1 million Japanese firms,
covering approximately 70% of all Japanese firms from 2008 to 2020.° In addition to
the basic firm-level characteristics such as employment, sales, firm size, credit score, and
geographic location, two features of the TSR data make this dataset ideal for our study.

First, the data contains detailed information on the supplier-buyer relationships.
TSR’s field surveyors request each firm to report up to 24 main suppliers and buyers
each year. To deal with the censoring at 24, we construct a firm’s transaction network by
exploiting reverse reporting.” There are 38.8 million supplier-buyer links from 2008 to
2020, with an average of approximately 3 million links per year. Second, the data report
detailed information about the characteristics of the CEOs, including gender, name, age,
education, and birth prefecture, among others. This enables us to examine the existence
of CEO gender homophily in firm-to-firm transactions, controlling for the homophily
in other CEO characteristics. Notably, if we include transactions between firms with
the same CEO in the sample, it mechanically creates an upward bias in the estimate of
gender homophily. Therefore, in the following analysis, we exclude supplier-buyer links
between firms with the same CEO.

However, the supplier-buyer linkage data present two significant limitations. First, no
price, volume, or commodity information is included. This precludes us from examining
the intensive margins of the firm-to-firm transactions. Second, the linkage data do not
include firms not surveyed in the TSR data nor final consumers, implying that a firm
does not have any transaction partners if all of its partners are outside of the TSR data or
if its partners are final consumers. This implies that we exclusively focus on business-to-

business (B-to-B) transactions, excluding business-to-consumer (B-to-C) transactions.

2.1 Descriptive statistics

Table 1 provides the summary statistics of selected characteristics for firms (Panel A)
and CEOs (Panel B), separately by the CEO gender. The sample is limited to firms
whose CEO gender, sales, number of employees, firm age, and credit score were non-
missing in the database. We pool all data across years from 2008 to 2020. Consistent

with the previous literature, Panel A shows that female-led firms (in Column (1)) lag

6This dataset is also used in previous studies, including Miyauchi (2018), Bernard et al. (2019), and
Carvalho et al. (2021).

"Specifically, we consider firm A to be a supplier of firm B if either (i) A reports B as a buyer or (ii)
B reports A as a supplier. Previous studies using the TSR data also construct the transaction network
in this way (Miyauchi, 2018; Bernard et al., 2019; Carvalho et al., 2021).
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behind male-led firms (in Column (2)) in sales, firm size measured by the number of
full-time employees, firm age, a fraction of firms listed, and credit scores. Noteworthy,
for our study, female-led firms have fewer trading partners for both suppliers and buyers
than male-led firms. The average number of suppliers (buyers) for female-led firms is 2.5
(2.3), while that for male-led firms is 4.6 (4.6), and the differences between female-led
and male-led firms, as shown in Column (3), are statistically significant at the 1% level.
Moreover, recall that Figure 1 shows that the cumulative distribution function in the
number of suppliers and buyers for female CEOs is first order stochastically dominated
by that of male CEOs. Panel B of Table 1 reports that female CEOs are, on average,
older than male CEOs.® We also find that female CEOs are less educated than male
CEOs, consistent with the literature (Blau and Kahn, 2017).

In this study, we examine the quantity (or number) of business ties but do not delve
much into the “quality” of the ties. Even if the female CEOs have smaller business
networks, it is possible that the quality of the networks for female CEOs can be higher
as they are more careful in choosing business partners. To shed light on the quality
of the transactions, we examine the difference in the characteristics of firms that are
“connected” with female- and male-led firms. Table 2 provides the summary statistics
of buyers by the gender of CEO suppliers to examine this possibility.” Thanks to the
large sample size, most of the differences in the buyer characteristics between female-
and male-led suppliers are statistically significant, but the magnitude of the difference
is mostly negligible, as shown in Column (3) as % change from the mean of male-led
suppliers (except for a few variables that already take the log difference). In particular,
the log(sales/employment), which can be viewed as a proxy for productivity, is very
similar, and the difference is not statistically significant at the conventional level despite
the large sample size. One obvious exception is log(distance) where the buyers are
18% closer, on average, for female-led suppliers than for male-led suppliers, possibly
reflecting the type of industry that female-led suppliers enter (e.g., service industry) or
lower mobility of female-led suppliers due to household chores (e.g., Le Barbanchon et al.,
2021). Another clear difference is the fraction of female CEO buyers (the last row of the
table), which is 3.8% for female-led suppliers and only 2.8% for male-led suppliers.

Overall, while we note that this evidence is, at best suggestive, the difference in the

8This may reflect that women have a longer life expectancy than men and often take over businesses
after the death of their male spouses in Japan. Indeed, in our survey, we find that paths to becoming
CEOs differ across CEOs gender, as shown in Figure Al. Notably, female CEOs exhibit a greater
tendency to inherit the position from a previous CEO within their family compared to their male
counterparts.

9Conversely, Appendix Table A1 presents the summary statistics of suppliers by the gender of CEO
buyers. We do not find much difference in the quality of business by CEO gender either.
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quality of business ties between male-led and female-led firms does not seem large, at
least by the observable characteristics in our data.

As CEO gender is rarely observed in transaction data, providing more descriptive
statistics of firms by the gender of CEOs is useful. Appendix Table A2 shows the distri-
bution of female- and male-led firms across the industry at a 1-digit level. Interestingly,
the composition of the industry does not markedly differ across female and male CEOs.
The three leading industries are construction, wholesale and retail trade, and manufac-
turing for both genders. While we define the market at the finer level (2-digit industry
level) than this, the marginal difference in the industry composition between female- and
male-led firms mitigates some concerns that female and male CEOs enter different mar-
kets, and hence, the gender homophily we document below simply reflects the selection
or sorting of female and male CEOs into different markets or selling different types of

commodities.

3 Empirical analysis

3.1 Preliminary evidence

Before presenting the analysis, we provide two preliminary pieces of evidence that are
consistent with gender homophily. Table 3(a) exhibits gender homophily from the sup-
plier’s perspective. Female-led suppliers trade 3.9% with female-led buyers, compared
with male-led suppliers, who trade 3.0% with female-led buyers. While the difference of
0.9 percentage points may look small at a glance, this is quite large given that only 6.0%
of buyers are female CEOs. Notably, this number (6.0%) is smaller than the overall share
of female CEOs (14.4%) in the entire market, since as discussed earlier, we exclusively
focus on B-to-B transactions.'® Similarly, Table 3(b) presents the buyer’s perspective, in-
dicating parallel evidence of gender homophily. Female(male)-led buyers trade 3.7(2.8)%
with female-led suppliers. Again, the difference of 0.9 percentage points is quite large
given that only 5.4% of suppliers are female CEOs. In sum, from both perspectives,
female-led firms are relatively more likely to trade with firms led by female CEOs than
by male CEOs. Conversely, this exactly means that male-led firms are relatively more

likely to trade with male-led firms than with female-led firms.

10 Appendix Table A3 shows the fraction of female CEQOs, overall and by the firm size in our working
data. The table shows that female CEOs represent 5.7% of all firms, while 94.3% are male CEOs. Since
the firm size of the female CEOs tends to be smaller than that of male CEOs, as shown in Table 1, the
fraction of female CEOs is only 3.4% among large firms. This share increases as the firm size reduces;
although for small-sized firms, female CEOs make up only 6.2%. See Appendix Table A4 for the official
definition of the firm-size categories in Japan.
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Figure 3 provides additional evidence of gender homophily. The figure illustrates the
share of female-led buyers by the total number of buyers, separately, for female- and male-
led suppliers. Keeping the number of buyers constant to account for a larger network
size of male-led suppliers than female-led suppliers, the share of female-led buyers among
total buyers is uniformly larger for female-led suppliers than for male-led suppliers. In

the following, we provide more formal evidence of CEO gender homophily.

3.2 Analytical framework

Let K be the set of market segments defined by two-digit (=~100) industry pairs of
suppliers and buyers, and let k£ denote an index of an arbitrary market segment in K.
Since some industry pairs have no transactions, there are approximately 5,000 markets
per year. We indicate alternative definitions of markets in the Appendix B.

Define the set S* of suppliers in market k as the set of firms trading at least once as

a supplier in the market in the year. Then,
Sk = S]Jf usk.

where Sg is the set of suppliers in market k& with CEO gender g € {f,m} where f and

m represent female and male, respectively. Similarly, we define the set B* of buyers and
B* = BE U BY,,

where we denote the buyers’ gender with capital letters for distinction from the suppliers’
gender.

Consider a network of suppliers and buyers in a given market k, where a link exists
between supplier i € S* and buyers j € B* if one of the firms lists the other firm as a
supplier or buyer. We model that the link formation between firms is generated by the

following model:
Yij = I{ B x SameGendery; + g(Xi, X;)'6 + af + 7]’»“ > €}, (1)

where Yj; is a dummy variable indicating whether a link exists between supplier i and
buyer j. The model states that the link formation depends on SameGender;;, indicating
that both the CEOs of 7 and j are of the same gender, a vector of other pair-level
observable variables g(X;, X;), which is constructed based on firm-specific attributes X;

and X, supplier fixed effect af, buyer fixed effect ”y]’? , and an unobserved idiosyncratic

10
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component ¢;;. We assume for any ¢ and j the ¢;; are independent and have a logistic
distribution. Notably, in the model, we allow firm fixed effects (o},~}) to vary from
market to market, but the effects of pair-level variables are assumed to be common across
markets. Note that any components additively separable in X; and X; will be absorbed
by the terms of and vj’?, including any firm-related attributes (e.g., firm size, firm age,
and firm culture), as well as CEO-related attributes (e.g., gender, age, education, and
risk preference).

If 8, > 0 is positive, two firms are more likely to trade with each other if they have
CEOs of the same gender than CEOs of the opposite gender. In this case, we say that

gender homophily in CEO business networks exists.

3.3 Relative homophily in the firm-level analysis

Here, the aim is to provide suggestive evidence of the existence of homophily on CEO
gender in the formation of firm-to-firm transactions: [, > 0 in Equation (1). The
analysis below is based on the following idea. If same-gender CEO bias does not exist,
that is, the occurrence of transactions is determined independently of the CEO’s gender
(i.e., random), the share of transactions with female-led buyers (suppliers) should be the
same regardless of the gender of the suppliers (buyers). The unit of analysis below is
firm (either supplier or buyer), allowing each firm to enter multiple markets.

To simplify our exposition, we focus on supplier-side analysis; this is similar with the
buyer side. Define, for each supplier 7 in market k = 1,--- , K, i € S¥,

Zjij; Yij

The= S22 @)
’ ZjeBk Yij

and for each supplier’s gender g € {f, m},
Th = T 3
oF = 15k Z i (3)
9% iesk

where |S¥| denotes the number of suppliers in S}. In other words, T} is the share of

female-led buyers among all the buyers who transact with supplier ¢+ in market k£, and

11
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Tg’f r 1s the average of TfF of suppliers whose CEO gender is g € {f,m}.!!

We denote the market proportion of female buyers by Ak, = |B%|/| B¥|. If transactions
between firms are completely random, T; » and A% should, on average, coincide with
each other. Thus, in most sociological literature on homophily, such as Coleman (1958),
researchers determine whether CEOs of the same gender are biased to form firm-to-firm

transactions if
k k
Tfp > M. (4)

However, (4) does not properly capture the sign of 3, in Equation (1). This is because
female- and male-led buyers may systematically differ regarding firm size and other char-
acteristics that could influence the occurrence of transactions. For example, if female-led
buyers are smaller in firm size and thus have less trading capacity, the share of transac-
tions with female-led buyers in the market will be systematically lower than A% for both
T}f poand T p.

Therefore, following Zeltzer (2020), rather than examining whether (4) holds, we
check whether the following inequality (called relative homophily) holds'?:

TFp > T 1. (5)

Intuitively, if there is no same-gender CEO bias (8, = 0), the share of transactions
with female-led buyers by female-led suppliers, 7' }“ > should be equal to that of male-
led suppliers, Tr’fh , as long as the characteristics of the suppliers do not differ by the
suppliers CEOs’ gender. Importantly, we compare T}f - and T,’f%  within market k where
the market proportion of female-led buyers A% is identical for both female-led and male-
led suppliers. In other words, the number of female-led buyers in the market (“exposure”
in Chetty et al. (2022)) that both female- and male-led suppliers can potentially transact

with is the same. Formally, the following proposition holds.

HTo give a complete example, suppose there are five suppliers in market k, composed of three male-
led suppliers and two female-led suppliers. The first male-led supplier trades with three buyers, one of
which is a female-led buyer. Then, Tsz for this male-led supplier 4 is 1/3. This way, Tsz is calculated
for all five suppliers. Then, we sum Ti’fF for three male-led suppliers and divide it by the number of
male suppliers in the market (i.e., |SX |= three) to calculate the average, which is T f@ - Similarly, we
sum such values for the two female-led suppliers and divide it by the number of female suppliers (i.e.,
|S’]§|: two) to calculate the average, which is T}i p- For each market k, we repeat the same exercise to
calculate T;F (g € {f,m}).

12The concept of relative homophily has been used in other contexts such as Anwar and Fang (2006),
Antonovics and Knight (2009), and Zeltzer (2020).
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Proposition 1. Given a market k € K and suppose the market is sufficiently large,
then, if A& > 0 and (X;,a¥) are independently distributed among the gender of suppliers
CEO, By, > 0 if and only if Tf p > T p.

Proof. See Appendix Section F'.1.

We first present visual evidence that (5) indeed holds, followed by a more formal regres-
sion analysis demonstrating that (5) is valid after flexibly controlling for the supplier’s
characteristics.

Results.—Figure 4(a) plots the share of female-led buyers in the market, A%, on the
x-axis and the share of transactions between female-led buyers and female- and male-led
suppliers in the market, Tg’f » where g € {f,m}, on the y-axis. Markets are defined as
two-digit industry pairs and years.'> To make the figure visually comprehensible, we
present a binned scatterplot of the same data with fitted linear lines weighted by market
size in Figure 4(b). Bins are defined so that the number of observations in each bin is
the same.

Figure 4(b) illustrates two important findings, both of which are novel in the litera-
ture. First, both fitted lines are below 45° lines, suggesting that although the share of
transactions with female-led buyers increases with the market share of female-led buyers,
the share of transactions with female-led buyers is, on average, lower than the market
share (i.e., the random match or 45° line) for both female- and male-led suppliers. As
discussed earlier, this tendency can be interpreted as reflecting the fact that female-led
buyers have less trading capacity than male-led buyers due to, for example, their smaller
firm size (see Table 1).

Second and more importantly, the fitted line for female-led suppliers is above the line
for male-led suppliers across almost all bins. This suggests that the share of transac-
tions with female-led buyers is greater for female-led suppliers than for male-led suppliers
(Tfp — T} p > 0) for almost any values on the x-axis, that is, within the markets where
the set of the potential female-led buyers are identical for both female- and male-led sup-
pliers. This so-called relative homophily— essentially the vertical difference in two lines
in the figure—indicates CEOs’ same-gender bias in forming firm-to-firm transactions.

Next, we describe the regression analysis as Figure 4 does not control for the suppliers’

characteristics, but the results are essentially the same after including controls. We

13The results are robust to alternative market definitions. See Appendix Figure B1.
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estimate the following model:

k
i, F

A

= B X female; + X6, + o + ul, (6)

where female; is the dummy variable indicating that the CEO of supplier i is female,
X is the vector of other observed supplier characteristics, o is the market fixed effects,
and uf is the idiosyncratic error. Note that we normalize (6) by dividing T}, by Aj.
Therefore, we can interpret (3, as a coefficient representing how many percentage points
closer female-led suppliers are to a random match relative to male-led suppliers (Chetty
et al., 2022). Standard errors are clustered at the firm level across markets.

Table 4 summarizes the results. Column (1) only includes year FE, and Column
(2) further adds year x market FEs to ensure that we compare male-led and female-led
suppliers within the same market, keeping the set of the female-led buyers that male-led
and female-led suppliers can potentially transact the same. The estimate of Column (2)
on the female CEO dummy indicates that female-led suppliers are 10 percentage points
closer to a random match relative to male-led suppliers (p< 0.01). To account for the
concern of sorting of particular female-led suppliers and buyers into a particular market
through gendered goods, Column (3) controls for as finite as four-digit industry FEs,
as well as other firm characteristics, including log(employment), firm age, a dummy for
being listed, and credit score, as well as the location of the firm (prefecture FE). We
are reassured that the estimate on the female CEO dummy is hardly affected. Finally,
Column (4) adds a few CEO’ characteristics such as age, school, and birth prefecture.
This greatly reduces the sample size, but the results remain virtually unchanged.*

Heterogeneity by firm-size.—As a firm becomes large, one can expect that the
firm’s decision-making process is delegated from top management to middle- and lower-
level managers. Therefore, if our results are indeed driven by personal interactions
between CEOs, we anticipate that the CEO gender homophily would be more pronounced
among relatively smaller firms. In fact, Figure 8(a) from our original survey of CEOs,
which we describe in detail in Section 4, confirms that the CEOs of smaller firms are
much more likely to attend negotiation meetings than those of larger firms. Of CEOs
in small-sized (large-sized) firms 48.7% (7.2%) attend all transactions, whereas 17.3%
(39.7%) rarely get involved in any transactions.

Figure 5 plots the same share of female-led buyers as Figure 4 but by (a) large-sized
(27% of all transactions) and (b) SME (73% of all transactions), defined by firm size by

14Gee Appendix Figure B2, B3 and Appendix Table B1, B2 for the same analyses from buyers’
perspectives. We find evidence of relative homophily that is similar in magnitude.
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industry, separately.’® On one hand, Figure 5(a) does not reveal any evidence of gender
homophily among large firms. In fact, two lines of female- and male-led suppliers are
almost identical to each other. On the other hand, Figure 5(b) shows a clear pattern
of gender homophily among SMEs. Figure 6 further divides SMEs into medium- and
small-sized firms. While both figures strongly support the evidence of relative gender
homophily, it is stronger in small-sized firms than medium-sized firms, consistent with
our survey observation that CEOs of smaller firms are more likely to sit at the negotiation
tables, and hence CEOs gender is more crucial. Furthermore, a lack of relative gender
homophily among CEOs of large firms implies that our results are not driven by a firm
culture that can be well correlated with the CEO’s gender.

Table 5 reports tests of the above observation in the regressions where we add the
interaction of a female CEO dummy and that of large firms. Column (1) shows that
the coefficient on the female CEO dummy, which captures the relative gender homophily
for SMEs, is 0.126, suggesting that female-led SME suppliers are 12.6 percentage points
closer to a random match with female-led buyers relative to male-led SME suppliers
(p< 0.01). By contrast, the coefficient on the interaction term between the female CEO
dummy and the large firm dummy is -0.101, which is almost the same as that of the
female CEO dummy with the opposite sign. This indicates that there is no relative
gender homophily among large firms. In fact, the p-value for the null hypothesis that
gender homophily for large firms is zero is 0.733, indicating that we cannot reject the
null hypothesis that there is no gender homophily for large firms. Columns (2)-(5) add

the same sequences of covariates as Table 4 but the results are qualitatively unchanged.

3.4 Logit—Dyad Level Analysis

Here, we directly estimate (), in the logit Equation (1) using the dyadic data of supplier-
buyer linkages as the unit of analysis instead of firm-level as a unit. The advantage of
this approach over the firm-level analysis in the previous section is that we can directly
estimate [, and quantify the exact impact of CEO gender homophily on transacting
probabilities, allowing for counterfactual analysis. However, there are two major chal-
lenges in the estimating Equation (1) in our data. First, the estimating Equation (1)
requires data on both transacting (we observe) and non-transacting pairs of firms, which

we do not observe. If we consider any possible firm pairs that “might” have traded, the

15Gee Appendix Table A4 regarding the definition of large-, medium-, and small-sized firms, which
is defined by the number of full-time employers and capital stock in each industry in Japan. As the
information on capital stock is not complete in our data, we only use the number of full-time employers
to define the firm size.
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amount of calculation would explode. With 1 million firms, there are approximately 5
billion potential supplier-buyer pairs (1,000,000C2), which are computationally impossible
to estimate.

The second challenge is possibly unobserved fixed effects for both suppliers and buy-
ers: af and %’? in the logit model (1). In our specific context, it seems essential to control
for unobserved heterogeneity related to CEQO’s gender, as this can introduce omitted vari-
able bias in the estimation of gender homophily. Again, as shown in Table 1, female-led
firms tend to trail male-led firms regarding sales, number of employees, firm age, and
credit scores. Any unobserved firm characteristics that are correlated with CEO gender
might also bias the standard logit estimates.'® Noteworthy, unobserved heterogeneity
can bias logit estimates, even when omitted variables are uncorrelated with the observed
variables, as emphasized by Wooldridge (2010). In fact, Graham (2017) highlights that
estimates of homophily will be substantially biased if the effects of unobserved fixed
effects are not accounted for when estimating the network link formation model.

To overcome these two challenges, we estimate (3, building on the insight proposed
by Graham (2017) and Charbonneau (2017). Here, we exploit the unique advantage of
the supplier-buyer linkage data where we have multiple observations for the same firm
at the same time period, i.e., firm ¢ trades with firm 5 but not with firm k&, and so on.

The following exposition follows Jochmans (2018). Set a market k£ € K. Let us
denote W;; = (SameGender;;, g(X;, X;))', 8 = (Bp, ) and rewrite the model (1) as,

Vi = W60 + of + 7 — ey = 0},

Set a quadruple of distinct firms o = {iy,s; j1, jo} Where i1,y € S* and ji,j» € B*, and
define the random variable
(Yiljl — Yiljz) — (Yi2j1 — Yi2j2)

Ly = ,
2

and let W, = (Wi, iy, Wiijos Wisii» Winja). Note that Z, can take on values from the set
{—1,-1/2,0,1/2,1}. The estimation is based on the following proposition.

16For example, female and male CEOs may have different managing skill due to their different back-
ground experience (Kepler et al., 2007; Fairlie and Robb, 2009). Additionally, regarding the CEO
characteristics associated with gender, literature in experimental economics suggests that women are
less willing to take risks (Eckel and Grossman, 2002), less confident and competitive (Niederle and
Vesterlund, 2007), and more reluctant to negotiate (Babcock and Laschever, 2009) than men. Women
are also known to have less access to personal and professional networks (Koellinger et al., 2013) and
spend less time networking due to household chores (Azmat and Ferrer, 2017).
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Proposition 2. Ife¢;; are independent and identically distributed and follow the standard

logistic distribution,

exp(R.0)

Pr(Zy = 11Rs, 2o € (~1.1) = T "o

where Ry = (Wiljl - VVile) - (I/Vinl - V[/i2j2)'
Proof. See Charbonneau (2017), Jochmans (2018), or Appendix Section F.2.

The above proposition implies that, by pooling across all the markets, we can estimate

0 based on the conditional likelihood above as

exp(R.0 1
argmaxz Z I{Z, =1}log p( (R’>9) +{Z, = —1}log H—eX—(R’G)’ (7)
keK oexk DL

where ¥¥ is the set of all quadruples in market k£ € K. Note that the estimation method
above is a within-year difference-in-difference (DID) strategy that uses specific network
variations of the network data (quadruples with z, € {—1,1}). The variation used in
this method is visually shown in Figure 7.17

On one hand, suppose that supplier ¢; is trading with buyer j; and not with buyer
jo. Here, the buyer changes from j; to jo, and supplier i;’s decision changes from ‘trade’
to ‘do not trade.” There are two main reasons for this change: (i) change in pair-level
covariates (i.e., Wi, ;, — W ;,), and (ii) change in the fixed effect between buyer j; and
buyer js (i.e., fyjl?l — ’yj'f;). On the other hand, let us assume that supplier is is not
trading with buyer j;, but is trading with buyer j. In this case, the buyer has changed
from j; to js, and supplier i5’s decision has changed from ‘do not trade’ to ‘trade.” As
aforementioned, there are two possible factors for this change in decision-making: (i)
change in pair-level covariates (i.e., W;,;, — Wi,;,), and (ii) change in the fixed effect of
buyers j; and 75 (i.e., ’y;“l — 7]’?2). However, for the latter (ii), suppliers i; and iy face

the same sequence of buyers (j; and jp). Therefore, the difference in the change in

I7A typical DID utilizes the data structure where multiple observations are available for a single unit
across multiple time periods (“panel” in time). In our context, this means observing firms over multiple
time periods and utilizing changes in the gender of CEOs within the same firm over time. We are
hesitant to use such a variation since paths to becoming CEOs differ across CEOs gender, making it
likely to be endogenous (see Figure Al). Thus, we utilize a “panel” structure driven by the network
data within-year. Namely, firm-to-firm transaction data have multiple observations for the same firm at
the same time period, i.e., firm 4; trades with firm j; but not with firm js, and so on. Utilizing these
across pair variations allows us to control for all fixed effects in the same time period for a single firm.
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decision-making between suppliers i; and 5 is

(Yiijs = Yiija) = (Viojs — Yiaso)
Za{i1,i2;j17j2} = > = 9 = 222 ) (8)

and can be attributed as being brought by the difference in the change in pair-level

variables:
Rg{i17i2§j1;j2} = (Wi1j1 - Wi1j2) - (I/I/’inl - VViQJé)? (9)

netting out supplier and buyer FEs.'®

A practical issue for implementing the above estimation method is, again, the com-
putation. If we consider all quadruples in our data, it would be of order 10%® quadruples,
which is impossible to estimate. To eliminate this issue, we perform the estimation
by randomly generating 5,624,536 quadruples with z, € {—1,1}. Specifically, given
trading pairs ¢ and j of an industry pair Industry; x Industry; (i.e., market) in a
given year ¢, we randomly sampled trading pairs i’ and j’ from the same industry pair
Industry; x Industry; and the year ¢ that did not trade with either ¢ or j. See Appendix
C for details of the sampling procedure.

Results.—Table 6 shows the estimation results of Equation (1). Due to computa-
tional limitations, we report the estimates using only 2019 data here. Column (1) shows
that the estimate on same-gender CEO dummy is 0.055 (p< 0.01), which indicates that
the probability of the transactions is 5.5% higher among CEOs with the same gender
relative to the transactions with the opposite gender. Columns (2)-(4) add the dummy
for transactions in which large firms are involved, log(distance) between suppliers and
buyers, and their interaction to allow for the effect of distance by the firm size, but the
estimates on same-gender CEO dummy are robust.

Table 7 reports the heterogeneity by firm size from estimating the variant of Equation
(1), which further includes the interaction of a same-gender CEO dummy with a dummy
for the firm-size category. For ease of comparison, Column (1) replicates Column (4) of
Table 6. Column (2) adds the interaction of a same-gender CEO dummy and a large-firm
dummy. Thus, a same-gender CEO dummy represents the estimate for SMEs, which is
0.102 (p< 0.01) and is much larger than that for all firms in Column (1). Furthermore,
the estimate of the interaction term is negative, and the magnitude is similar to the one
for the same-gender CEO dummy (-0.099), suggesting that there is no gender homophily
for large firms. Column (3) adds the same-gender CEO dummy and a dummy for both

18Tt should be noted that the explanation provided here is a general idea of how FEs are controlled
using within-year variation in pair-level data and is not limited to the logit model.
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large-sized and medium-sized firms. Thus, the same-gender CEO dummy represents the
estimate for small-sized firms, which is 0.125 (p< 0.01) and is much larger than that for
all firms in Column (1) and SMEs in Column (2). This indicates that the probability
of the transactions is 12.5% higher among CEOs with the same gender relative to the
transactions with the opposite gender among small-sized firms.

Thus far, we report the estimate using only 2019 data. To ensure that the estimates
in 2019 are similar to those of other years, Figure 9(a) plots the estimates for all firms,
and Figure 9(b) plots the estimates for large-sized and SME over the years. Here, each
estimate in each year comes from a separate regression. Reassuringly, the estimates for
both overall as well by firm sizes are more or less stable over time.

Controlling for other homophily.—Thus far, we only include the distance of
supplier and buyers as g(X;, X;), the pair-level covariates, other than SameGender;;, in
Equation (1). The concern is that the coefficient on the same-gender dummy captures
the effect of other homophily that are correlated with gender homophily. For example,
the summary statistics in Table 1 show that female CEOs are less educated than male
CEOs. Thus, it is possible that gender homophily may capture the effect of homophily
through education. To account for this concern, we add a number of other homophily
variables—thanks to rich information on CEO characteristics in TSR data—to determine
whether the estimate on gender homophily is attenuated.

To ease the comparison, Column (1) of Table 8 replicates the baseline estimate from
Column (2) of Table 7. Column (2) adds the pair-level covariates constructed only by
firm characteristics, namely, a dummy for both firms to be located in the same prefecture
and to be listed, the absolute difference of log(employment), firm age, and credit score
between firms. The estimate on the same-gender CEO dummy is hardly affected. Column
(3) further adds the pair-level covariates constructed by CEO characteristics, namely,
the absolute difference in CEO age, a dummy for both CEOs to be born in the same
prefecture, come from the same school, and have the same family name (to capture
the transactions within the family). While the homophiles in CEO’s characteristics
along these dimensions are clearly observed in Column (3), the estimate on the gender
homophily between SMEs remains robust at 0.139, which is even larger than the baseline
estimate in Column (1). Column (4) further allows other homophily variables to differ by
firm size by interacting each homophily variable with a dummy for large firms; however,
the main estimate is hardly affected. As the sample size in Columns (3) and (4) is
largely reduced by 4/5 from the baseline sample in Column (1), due to the missing CEO
attributes, Column (5) reports the baseline estimate as Column (1) with this smaller

sample. The estimate on the CEO same-gender CEO dummy is 0.156, which is close

19



ESRI Discussion Paper Series N0.385
"CEO Gender Bias in the Formation of Firm-to-Firm Transactions"

to Columns (3) and (4), suggesting that the larger estimate in Columns (3) and (4) is
due to the sample selection. In any case, we are reassured that including all possible
homophily variables in our data other than gender hardly attenuates the estimate on
the gender homophily, suggesting that the estimate on the same-gender CEO dummy
we have documented so far indeed reflects the gender match of CEOs rather than other

factors correlated with gender.

3.5 Counterfactual Exercises

Our findings suggest that in the current situation where male CEOs dominate the market,
the presence of gender homophily may restrict the trading opportunities for female CEOs
compared to their male counterparts. Here, we consider a counterfactual scenario in
which we entirely eliminate CEO gender homophily. Under this scenario, we investigate
the potential impact on the gender gap in the number of trades between female and
male CEOs, as well as the overall number of transactions in the economy. Essentially,
our analysis here is a truly reduced form analysis, and some caution is required. For
example, our analysis does not consider the impact of eliminating gender homophily on
the entry and exit of firms, which could have implications for the gender composition of
CEOs and the overall productivity of the economy. These are critical issues that should
be addressed in future work.

Let Q’;G be the number of transacting pairs in market k with the CEO gender of the
suppliers and buyers being g € {f,m} and G € {F, M} as before. Assume that market
k is sufficiently large. Then note that,

k‘
|5’““||B |
~|Syl|BE| Pr(Yi; = 1]i € S}, j € BE),

0.0 =Syl BEl oo

where the last approximation follows the assumption that the market size is sufficiently
large. To evaluate the impact of eliminating the effect of gender homophily on the

probability of transaction occurrence, note that the logit link formation model (1) implies,

Pr(Y;; = 1li € SY,j € BE)
exp(fn x SameGender;; + g(Xi, X;)'0 + of +17)
1+ exp(fn x SameGender;; + g(X;, X;)'0 + af + )

i€Skje Bg] .
Therefore, we assess the extent to which the above probability of transactions between
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CEOs of different genders would be affected when they can enjoy the same merit of 5, as
transactions between CEOQOs of the same gender. The problem here is that in our previous
analysis, although we estimated the coefficients 3, and ¢ for pair-level variables, the
unobserved heterogeneity of and 7;“ were differenced out during the estimation process,
making it impossible to compute predicted probabilities for each pair (,7) inside the
expectation. To address this problem, we proceed by linearly specifying of = Z!a*
and 'y;“ = Z]’ﬁk using the observed variables Z; and Z;. We then estimate a* and 7%
through standard logit estimation, thereby fizing the previously estimated values of 3,
and 4." For Z; and Z;, we include a female CEO dummy, firm age, log of the number
of employees, credit score, listed dummy, two-digit industry, and prefecture fixed effects.
For more technical details on the procedures, please refer to Appendix D.

Table 9 presents the results of a counterfactual analysis regarding the number of
transactions from a supplier’s perspective. Firstly, Panel A displays the average number
of transactions per supplier with buyers based on actual data.?’ Panel B represents
the average number of transactions per supplier with buyers predicted by the estimated
model. The discrepancies between the actual and predicted numbers of transactions are
all below 3%, indicating that the predicted probabilities of transactions match the actual
probabilities pretty well.

Panel C shows the counterfactual results for the number of transactions per supplier
with buyers assuming the absence of gender homophily, meaning there was an equal like-
lihood of transactions occurring between different-gender CEOs and same-gender CEOs.
Columns (1) and (2) display the changes in the number of transactions with buyers by
each CEQ’s gender of suppliers. For male CEO suppliers in Column (1), the elimination
of gender homophily leads to a 0.03% increase in transactions with buyers compared
to the predicted values. However, female CEO suppliers in Column (2) experience a
significant increase of 4.91%.

Two important conclusions can be drawn from these findings. First, policies that
mitigate the influence of gender homophily increase the number of transactions regardless
of the CEO’s gender. Column (3) of Panel C reports that eliminating gender homophily
increases the number of transactions by 0.45% in the overall economy, which can be
regarded as an improvement in effictency. Second, the elimination of gender homophily

increases the trading opportunities between female CEOs and male CEOs, resulting in

YNote that the purpose here is not to consistently estimate the true parameters but to fit the model
so that the predicted transaction probability approximately matches the observed data.
20Using notations above, we calculate Zk(Q’;F + Q§7M)/|Sg| for each suppliers gender g € {m, f}

where |Sy| = | U, S§| in Columns (1) and (2), >, de{myf}(Q;F +Q’;’M)/\S| where |S| =[Sy, | + [Sy]
in Colunn (3), and 3, (@4, 1 + @4 ar)/1ml — S (@b 5 + Qb 2,)/ISy] in Column (4).
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a more significant impact for female CEO firms (as shown in Columns (1) and (2)),
especially in markets where majority of CEOs are male. Therefore, it also addresses
equity concerns as it shrinks the gender difference in the number of transactions between
male and female CEOs. Indeed, as reported in Column (4), the gender gap in transaction

numbers is substantially reduced by 6.87%.

4 Survey evidence

4.1 Settings

While we provide evidence of CEO gender homophily in firm-to-firm transactions so far,
our analysis of transaction data does not address the underlying mechanisms of such
observations. Generally, homophily can arise from two possibilities: individuals with
similar attributes are more likely to become acquainted with each other (homophily in
“meetings”) or individuals “prefer” those who share similar attributes for some reasons
conditional on meeting (homophily in “preferences”). This distinction is crucial as they
have substantially different policy implications. If the former is the primary issue, ef-
fective policies may include hosting business matching events or creating matching sites
that make it easier for CEOs of different genders to meet with each other. However, if
homophily in “preferences”, such as gender discrimination, is the cause, the government
needs to implement policies to mitigate such bias, which could be more challenging.

To this end, we conduct our original survey of CEOs in collaboration with the Cabinet
Office of the Government of Japan. In February 2023, we randomly selected 12,500 for
each female and male CEOs identified from TSR’s database and sent them a physical
survey by mail. To be consistent with the sample of the transaction data, the targeted
population was limited to firms whose CEO gender, sales, number of employees, firm
age, and credit score were non-missing in the database and were engaged in firm-to-firm
transactions. Respondents were allowed to answer the survey on paper or access a link
to answer it online. Ultimately, we received responses from 3,082 female CEOs and 3,355
male CEOs, with an overall response rate of 25.7% (N= 6,437), which can be regarded
as exceptionally high given that the response rates of CEO surveys range between 9%
and 17% in previous studies (Graham et al., 2013; Bandiera et al., 2020).

To measure homophily in “meetings,” we posed the following question to respondents:
“Please think of one CEO with whom you have been acquainted with most recently. Please
indicate the gender of that person.” Respondents choose either ‘female,” ‘male,” or ‘other

gender.” If the probability of meeting a female CEO differs between female and male
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respondents, a gender difference should be observed in the proportion of respondents who
answer ‘female’ to this question.?’ However, even if such a gender difference in “meetings”
is observed, one cannot tell whether it is due to the enwvironment—the social barriers
that make it difficult for opposite-sex CEOs to meet—because such a gender difference
can also arise from male CEOs not actively searching for female CEOs (“choice” part of
“preference”).

Therefore, our “preference” questions are designed to satisfy two objectives. The first
is to control for the aspect of homophily in “meetings” that is because of respondents’
willingness to meet female CEOs (“choice” part). For this purpose, we ask, “If you could
become acquainted with a new CEQO, would you like to get to know a male or female CEO,
or it does not matter?” The second set of questions is designed to measure homophily in
“preference” conditional on already meeting CEOs by asking about impressions during
interactions and business meetings with CEOs. In particular, we ask whether each of the
following seven incidents (both positive and negative ones) is more likely to occur with
male CEO or female CEO or equally likely to occur regardless of CEO gender: “easier
to talk business-related concerns with,” “easier to negotiate business deals with,” “easier
to interact with,” “talked down to you,” “did not listen to you seriously,” “pressure to
follow gender stereotypes,” and “more concerned about the other’s task ability.” For these
questions, respondents choose from ‘female,” ‘male,” or ‘neutral.’

In addition to meeting- and preference-related questions, the survey asks how much
the respondent CEO is involved in the business negotiation of firm-to-firm transactions
(as shown in Section 3.3), pathways to becoming CEOs (as shown in Appendix Figure
A1), as well as the respondent’s basic attributes such as years of business experience,
hours of business per week, aspiration to expand the business, networking activities, and
economic preferences such as competitiveness, risk attitude, and self-confidence. Finally,
to ensure that primacy bias does not influence our results, we randomly assign the order
of gender (‘female’ or ‘male’) to appear first in each gender-related question.

Table E1 compares the observed characteristics of respondents and non-respondents.
Note that we use the term “respondents” to refer to the CEOs who answered the sur-
vey to distinguish from CEQOs in general mentioned in the questionnaire. On average,
respondents manage firms with higher firm age, lower listing ratios, and higher credit
scores. Further, we obtain lower responses from female CEOs. However, each magnitude
of the difference is not large, and the statistical significance can be attributed mainly to

our large sample size. In fact, the differences are not statistically significant for sales and

21'We could have asked the number of male and female CEOs that the respondent has become ac-
quainted with in the past one year, but this type of question is likely to introduce the recall bias.
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employment despite the large sample size, so we view the selection issue as not severe.

4.2 Results

First, we examine homophily in “meetings” and “preferences” separately. Then, we
run a regression to test whether homophily in “meetings” persists after accounting for
homophily in “preference” and other potential confounders.

Descriptive analysis.—We begin by examining homophily in “meetings.” Figure 10
plots the probability that the respondent became recently acquainted with a female
CEO over the gender of the respondents. Strikingly, the probability is 19.9% for female
respondents but only 5.2% for male respondents, which is less than one-third of the
probability for female respondents. Essentially, the actual proportion of female CEOs in
the raw data of the TSR in 2022 is approximately 14.4%. This comparison suggests that
female respondents are more likely to get to know female CEOs than we would expect by
random chance (19.9% >14.4%), while male respondents are more likely to get to know
male CEOs than we would expect by random chance (5.2% <14.4%).

Next, we examine homophily in “preferences.” Figure 11 summarizes responses to the
preference-related questions. Here, for each question, we report the difference in the share
of respondents who selected male and female, along with its 95% confidence interval, by
each gender of the respondents. We note that this is equivalent in coding to one if the
respondent selects male, zero if the respondent is neutral, and -1 if the respondent selects
female. Thus, larger positive values indicate a bias toward males, while larger negative
values indicate a bias toward females. The value of 0 means neutral.

The results collectively show that female respondents have a neutral preference for
CEO gender, while male respondents tend to prefer male CEOs. The first line of Fig-
ure 11 addresses the “choice” part of homophily in “preference.” The male respondents,
who would prefer to become acquainted with a male CEO, were 19.5 percentage points
higher than those who would like to become acquainted with a female CEO. However,
female respondents, who preferred to get acquainted with a female CEO, were only
slightly higher than those who preferred to become acquainted with a male CEO, with a
difference of 6.9 percentage points, which is modest compared with the male respondents.

The subsequent lines in Figure 11 measure the “preferences” conditional on meeting
other CEOs, by asking about the expectations in the interactions with CEOs, separately
by the gender of respondents. The subsequent three lines refer to positive, and the
subsequent four refer to negative expectations.

We find that male respondents expect positive interaction with male CEOs, while
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female respondents’ expectation is more or less neutral. For example, male respondents
expect that male CEOs are 46.6 percentage points “easier to talk about business-related
concerns,” 35.1 percentage points “easier to negotiate business deals,” and 26.9 percent-
age points “easier to interact with” than female CEOs. By contrast, female respondents
are closer to having a neutral bias for the same questions. The notable exception is
that female respondents perceive that male CEOs are 19.8 percentage points “easier to
negotiate business deals” than female CEOs, which is a large magnitude.

The last four lines of Figure 11 on negative interactions suggest that both female and
male respondents equally expect that interactions with male CEOs are more likely to
result in uncomfortable events (“talked down to you,” “did not listen to you seriously,”
and “pressure to follow gender stereotypes.”) The only exception is “more concerned
about the other’s task ability” (the last row), where notably, both male and female
respondents are almost neutral. This result suggests that our result on CEO gender
homophily in firm-to-firm transactions documented so far is not influenced by the lack
of trust in CEQ’s ability of the opposite gender, which is considered crucial in other
contexts (Ashraf et al., 2023; Cevallos Fujiy et al., 2022).

Overall, we conclude that male respondents have a stronger same-gender preference
than female respondents, and male respondents expect better interactions with male
CEOs than with female CEOs. However, female respondents are relatively neutral to-
wards the gender of CEOs, but they perceive that it is somewhat easier to conduct
business deals with male CEOs than with female CEOs.

Regressions.—Concerning gender differences in the probability of becoming ac-
quainted with female CEOs (homophily in “meetings”), this finding does not necessarily
indicate the existence of a barrier for female CEOs to encounter male CEOs (or vice
versa) because it is possible that female (male) CEOs simply prefer to meet with other
female (male) CEOs. Thus, we investigate whether homophily in “meetings” survives
after controlling for homophily in “preferences” (in particular, “choice” part of “prefer-
ence.”) If so, we can attribute the remaining homophily in “meetings” to social barriers
that make it difficult for opposite-sex CEOs to meet, where government intervention can
be practically effective.

Table 10 presents the regression results where the dependent variable is a dummy
variable indicating the CEO with whom the respondent became recently acquainted
with is female (our variable on homophily in “meetings”), and the main explanatory
variable of interest is a dummy variable indicating that the respondent is a female CEO.

Column (1) of Table 10 only controls for a survey dummy, which controls the order

of gender in gender-related questions, and the estimate shows that female respondents
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are 13.7 percentage points more likely than male respondents to meet with female CEOs
(p< 0.01). This completely matches the difference in height between female (19.9%) and
male (5.2%) respondents in Figure 10. In the following columns, we sequentially add
other potentially confounding variables.

Column (2) adds dummy variables for the responses to preference-related questions,
displayed in Figure 11, including “choice” part of “preference”. This reduces the estimate
on female CEO dummy from 13.7 in Column (1) to 10.7 percentage points, or by 22%.
However, the estimate on female CEO dummy remains statistically significant at the 1%
level. Column (3) adds industry (four digits) and region FEs to account for potential
differences in exposure to female CEOs across industries and regions. This further re-
duces the estimates to 8.8 percentage points, but it again remains statistically significant
(p< 0.01). Column (4) adds firm-level characteristics, and Column (5) further controls
for CEO attributes such as education, years of business experience, hours of business
per week, competitiveness, risk attitude, and confidence. These variables are included to
account for gender differences in the opportunities due to firm-level and CEO attributes.
However, the results remain virtually unchanged from Column (3).

In sum, the estimate on female CEO dummy decreases from 13.7 in Column (1) to
8.8 percentage points in Column (5) after controlling for homophily in “preferences” and
other confounding factors but remains highly statistically significant (p< 0.01). This
remaining gender difference of 8.8 percentage points is even larger than the baseline
probability of becoming acquainted with female CEOs for male respondents, which is
around 5.9% as shown in Figure 10. Therefore, we conclude that most of the gender
homophily in “meetings” stem from, if anything, social barriers in encountering CEOs

of the opposite gender, which cannot be simply explained by preferences.

5 Conclusion

Using a novel dataset that includes both firm-to-firm transactions and CEO characteris-
tics in Japan, this study shows that transactions are more likely to occur between firms
with CEOs of the same gender than those with CEOs of the opposite gender. The re-
sult comes from SMEs, in particular small-sized firms, in which CEOs presumably have
a strong involvement in transactions. We find that transactions are 12.5% more likely
to occur between the small-sized firms with CEOs of the same gender than small-sized
firms with CEOs of the opposite gender. Given that majority of CEOs in the current
market are male, such CEO gender homophily in firm-to-firm transactions suggests a

disadvantage in building business networks for female CEOs, especially among SMEs.
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To investigate the underlying mechanisms of CEO gender homophily, we conduct
our own survey that targets representative CEOs in Japan, obtaining a sample of over
6,000 respondents. Our survey results suggest that both gender homophily in “meetings”
and “preference” are mechanisms that generate CEOs’ gender homophily in transaction
networks.

On one hand, our analysis reveals the existence of barriers that make it difficult for
CEOs of the opposite gender to get acquainted with each other (homophily in “meet-
ings.”) For instance, Cullen and Perez-Truglia (2023) show the evidence of “old boys’
club”, whereby men are more promoted than women because, compared with women,
men have more access to important social network tools to interact with more powerful
men (e.g., chat over smoking and playing golf together).”> TSR data indeed ask CEOs
to list their hobbies (up to three), and the data reveal that (i) CEOs who play golf have
larger transaction networks on average (regardless of the CEO gender), and (ii) male
CEOs are much more likely to play golf than female CEOs (46.0% vs. 16.2%).

While this study cannot establish the precise social barriers that female CEOs face,
it can be interpreted that such a gender ceiling for women to interact with men exists
not only within the firm as Cullen and Perez-Truglia (2023) but also across the firms.
Since any transactions cannot begin without encountering trading partners, policy in-
terventions to eliminate those impediments and increase networking opportunities can
be beneficial. Such policies include, for example, hosting business matching events or
creating matching sites that make it easier for CEOs of different genders to meet and
interact.

On the other hand, the survey also suggests that even when CEQOs of the opposite
gender meet with each other, male CEOs tend to have a stronger same-gender preference
for interactions than female CEOs (homophily in “preference”), who have much more
neutral preferences. While it is beyond the scope of this study to identify the underlying
roots of such gender preferences such as discrimination, government policies to reduce
male CEOs’ bias, while challenging, can also be effective.?

There are a few limitations in this study that should be acknowledged. First, due
to data constraints, we could only examine the extensive margin of a transaction (i.e.,
occurred or not). Access to more detailed data on the volume and price of transactions
is warranted to assess the welfare consequences of CEO gender homophily accurately.

Second, while we provide solid evidence of CEOs’ gender homophily in firm-to-firm trans-

22Mayer and Puller (2008) show that social ties often operate along the gender lines.

23This finding indicates that male CEOs may discriminate against female CEOs in business trans-
actions. However, our survey cannot identify whether this discrimination is based on statistical or
taste-based discrimination.
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actions for SMEs, as long as we can identify the individuals responsible for transactions,
such gender homophily may exist even among large firms. This paper is one of the
first steps toward understanding the disadvantages that female CEOs face in business

operations.
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Figure 1: Network Size by CEO Gender
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Notes: These figures show the cumulative distribution function of the number of buyers (a) and
suppliers (b) by CEO gender. Both variables are winsorized at the 99th percentile. The sample is
derived from the TSR data for the period 2008 to 2020.
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Figure 2: Network Size and Firm Performance
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Notes: These figures show the binned scatterplots of the relationship between network size (the
number of suppliers and buyers) and firm performance measures, separately by the gender of the CEO.
Firm performance is measured by log sales per employment in (a) and (b) and by credit scores in (c)
and (d). The sample is derived from the TSR data for the period 2008 to 2020.
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Figure 3: Share of Female CEO Buyers by Total Number of Buyers
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Notes: This figure shows the share of female CEO buyers by the total number of buyers, for female
CEO suppliers and male CEO suppliers separately. The sample is derived from the TSR data for the
period 2008 to 2020.
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Figure 4: Relative Homophily

(a) Raw data
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(b) Binned scatterplot
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Note: This figure plots the share of female CEO buyers in the market, A%, on the horizontal axis and
the share of transactions with female CEO buyers and female-CEO and male-CEO suppliers in the
market, Tg’f r where g € {f,m}, on the vertical axis. Markets are defined as two-digit industry pairs
and years. The figure on the left presents raw data, and the figure on the right presents a binned
scatterplot of the same plot with regression linear lines weighted by market size. Bins are defined such
that the number of observations in each bin is the same. The 45° dotted line indicates the random
match. The sample is derived from the TSR data for the period 2008 to 2020.
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Figure 5: Relative Homophily by Firm Size of Suppliers
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Notes: This figure displays a binned scatterplot of the share of female CEO buyers in the market, A%,
on the horizontal axis and the share of transactions with female CEO buyers and female CEO and
male CEO suppliers in the market, Tgk, r where g € {f,m}, on the vertical axis, along with regression
linear lines weighted by market size. Markets are defined as two-digit industry pairs and years. Bins
are defined such that the number of observations in each bin is the same. The 45° dotted line indicates
the random match. Panel (a) presents the result for large-firm, while Panel (b) presents the same plot
for SMEs. See Appendix Table A4 for the definition of the firm-size categories.
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Figure 6: Relative Homophily (Medium-sized vs. Small-sized Suppliers)
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Notes: This figure displays a binned scatterplot of the share of female CEO buyers in the market, A%,
on the horizontal axis and the share of transactions between female CEO buyers and female CEO and
male CEO suppliers in the market, T; =, where g € {f,m}, on the vertical axis, along with regression
linear lines weighted by market size. Markets are defined as two-digit industry pairs and years. Bins
are defined such that the number of observations in each bin is the same. The 45° dotted line indicates
the random match. Panels (a) and (b) present the results for medium-sized and small-sized firms,
respectively. See Appendix Table A4 for the definition of the firm-size categories.

Figure 7: Sample construction
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Notes: This figure shows that {i1,42; j1,j2} where i1,is € S and j1,jo € By, where Z,, take on values
from the set {—1,1}.
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Figure 8: Survey: CEO Involvement in Transactions by Firm-size
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Notes: This figure shows the CEO’s involvement in transactions by firm size (small vs medium vs large
firms). Panel (a) includes all CEOs, while Panels (b) and (c) display the same figure by CEO gender.
See Appendix Table A4 for the definition of the firm-size categories. The sample is derived from our
original survey, and the level of observation is the respondent CEO of the survey.
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Figure 9: Logit Estimates of Gender Homophily over Time

(a) All firms

Homophily

Homophily

0 \ N 7
7

T T T T
2012 2014 2016 2018 2020

T T
2008 2010
Year

(b) SME-SME vs. Large-involved

AN ) T~a = -
N ~—= ~_ -
[ s ~—- /.
- e ——o.
- \\ \./)/ \'/ »
< N T I e
\\\ \_s AN /// -
=0 ~ o S
. AN L7 T~ = T -
N~ ~__- ]
___”/_\\\/l—\-\-/././.\.//”’
N e
\ -
\ - -
- ~—_ -
_I T T T T T T
2008 2010 2012 2014 2016 2018 2020
Year

[—— SME-SME —=— Large-involved |

Notes: Panel (a) reports the estimates from Equation (1) for all firms, from 2008 to 2020, along with
the 95% CI in dotted lines. Each estimate comes from a separate regression. Panel (b) reports the
estimates from the variant of Equation (1) that further include the interaction of a CEO same-gender
dummy and a dummy for firm size category, for SME and large-sized firms involved, from 2008 to

2020, along with the 95% CI in dotted lines.
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Figure 10: Survey: Gender Differences in Meeting Female CEOs
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Notes: The figure above shows the proportion that the CEO with whom the respondent became
recently acquainted with is female by respondent gender. The sample is derived from our original
survey, and the level of observation is the respondent CEO of the survey. The actual wording of the
question is, “Please think of one CEO with whom you have been acquainted with most recently.
Please indicate the gender of that person.” The responses are ‘female,” ‘male,” and ‘other gender.” The
proportion of female CEOs who responded ‘female’ is 19.9%, and that of male CEOs who responded

‘female’ is 5.2%.
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Figure 11: Survey: Responses of Preference-related Questions
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Notes: The figure above shows the results of preference-related questions for CEO gender from our
original survey, and the level of observation is the respondent CEO of the survey.
The actual wording of the questions are

e If you could become acquainted with a new CEQO, would you like to get to know a male or
female CEQ, or it does not matter?: responses ‘female,” ‘male,” and ‘neutral.’

e We would like to ask you a few questions about your impressions during interactions and
business meetings with CEOs (and other business partners) of other companies. For each of the
following, which of the following do you think is more likely to be true of men or women?
“easier to talk business-related concerns with,” “easier to negotiate business deals with,” “easier
to interact with,” “talked down to you,” “did not listen to you seriously,” “pressure to follow
gender stereotypes,” and “more concerned about the other’s task ability.”: responses ‘female,’
‘male,” and ‘neutral.’

The figure presents the difference in the share of respondents who select male and female options,
where coding assigns a value of one if the respondent selects male, zero if they are neutral, and -1 if
the respondent selects female and taking the means. Bars are 95% confidence intervals.
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Table 1: Summary Statistics (Firm-Level)

W @) @)
Female CEO Male CEO Female - Male
N Mean SD N Mean SD Difference  SE % from male
Panel A. Firm characteristics
Ln (sale) 495,112 13.825  1.628 8,164,000 14.320  1.755 -0.495%%*  (0.003 -
Ln(employment) 495,112 1.844  1.152 8,164,000  2.131  1.302 -0.287*%*F  0.002 -
Ln(sale/employment) 495,112 11.764  1.190 8,164,000 12.005 1.112 -0.241%%F 0.002 -
Firm age 495,112 30.098 16.971 8,164,000 31.224 17.134 -1.126%%F  0.025 -3.607
Listed 495,112 0.001  0.028 8,164,000  0.005  0.072 -0.004*** 0.000 -84.829
Credit score 495,112 46.614  5.336 8,164,000 48.006  5.940 -1.393*%*  0.009 -2.901
Number of suppliers 495,112 2.547  4.730 8,164,000  4.593 27.810 -2.046%**F  0.040 -44.539
Number of suppliers | Number of suppliers > 0 397,651  3.173  5.087 6,726,868  5.574 30.548 -2.401%%F 0.048 -43.078
Number of buyers 495,112 2.378  6.254 8,164,000  4.603 29.001 -2.225%FF - (0.041 -48.344
Number of buyers | Number of buyers > 0 325,554 3.617 7417 6,128,538  6.132 33.332 -2.515%%*F  0.058 -41.012
Panel B. CEO characteristics
CEOQO’s age 355,540 62.332 12.126 6,997,292 59.810 11.181 2.522%F%% (.019 4.216
CEO college graduate 188,123  0.296  0.456 4,701,669  0.485  0.500 -0.189%**  0.001 -38.981

Notes: The sample is derived from the TSR data for the period 2008 to 2020. The table provides the summary statistics of selected variables for
firm (Panel A) and CEO (Panel B) characteristics, by the CEO gender separately. Columns (1) and (2) provide the number of observations (N),
mean, and standard deviations (SD) for female CEOs and male CEOs, respectively. Column (3) shows the difference between female and male
CEOs. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.10.

Table 2: Summary Statistics: Characteristics of Buyers from Suppliers’ Perspectives

(1) 2 ®3)
Female CEO suppliers Male CEO suppliers Female - Male
N Mean SD N Mean SD Difference  SE % from male
Panel A. Firm characteristics (buyesr)
Ln(sale) 325,654 17.522  2.693 6,128,538 17.483  2.540 0.039%*%* 0.005 -
Ln(employment) 325,554  4.556  2.124 6,128,538  4.513  2.031 0.043*** 0.004 -
Ln(sale/employment) 325,554 12.901  1.032 6,128,538 12.904  0.935 -0.002 0.002 -
Large 325,554 0.381  0.404 6,128,538 0.370  0.383 0.012%%* 0.001 3.150
Medium 325,554 0.345  0.368 6,128,538  0.351  0.344 -0.006***  0.001 -1.843
Small 325,554 0.274  0.371 6,128,538  0.279  0.351 -0.005%**  (0.001 -1.855
SME 325,554 0.619  0.404 6,128,538  0.630  0.383 -0.012%**  0.001 -1.848
Firm age 325,554  44.510 18.460 6,128,538 45.063 17.350 -0.553***  (0.031 -1.227
Listed 325,554 0.164  0.288 6,128,538 0.171  0.279 -0.007***  (0.001 -3.916
Credit score 325,554 55.640  7.287 6,128,538 55.714  6.955 -0.074*¥**  0.013 -0.132
Ln(distance) 325,554 3.068  1.625 6,128,538  3.248  1.476 -0.180***  (0.003 -
Panel B. CEO characteristics (buyers)
CEO’s age 312,013 60.103  7.447 5,935,420 60.140  6.726 -0.037*% 0.012 -0.062
CEO college graduate 286,529  0.691 0.374 5,579,295  0.682  0.353 0.009*%**  0.001 1.312
Female CEO 325,554 0.038  0.150 6,128,538  0.028 0.116 0.010 *** 0.000 37.524

Notes: The sample is derived from the TSR data for the period 2008 to 2020. The table provides the summary statistics of buyers from
suppliers’ perspective for firm characteristics (Panel A) and CEO characteristics (Panel B), by the gender of CEO suppliers. Columns (1) and
(2) provide the number of observations (N), mean, and standard deviations (SD) for female and male CEO suppliers, respectively. Column (3)
shows the difference between female and male CEO suppliers, along with the % change from the mean of male CEO suppliers (except for a few
variables that already take the log difference). Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.10.
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Table 3: Gender Shares in Firm-to-firm Transactions (raw data)

(a) From supplier’s perspective (b) From buyers’ perspective

Buyer gender (%) Buyer gender (%)

Female Male All Female Male

(6.0)  (94.0) (100) (60)  (940)
3 Supplier gender (%)
Supplier gender (%) Female (5.4) 3.7% 2.8%
Female (5.4) 3.9%  96.1% 100%
Male (94.6) 20%  o70%  100% Male (94.6) 96.3%  97.2%
; 7 0 ° All (100) 100% 100%

Notes: The sample is derived from the TSR data for the period 2008 to 2020. Panel (a) provides the
percentage of buyer gender, by the gender of the suppliers. Panel (b) provides the percentage of supplier
gender, by the gender of the buyers.

Table 4: Relative Homophily from Suppliers’ Perspective

(1) (2) (3) (4)
Female CEO 0.107%** 0.100%** 0.092%** 0.086***
(0.012) (0.011) (0.011)  (0.019)
Ln(employment) 0.024%**%  0.030%***
(0.003)  (0.003)
Firm age/100 0.069%**  (.122%%*
(0.016)  (0.020)
Listed 0.069*** 0.039**
(0.018)  (0.020)
Credit score -0.002*%**  -0.001**
(0.000)  (0.001)
CEO’s age/100 0.031
(0.027)
CEO college graduate -0.026%**
(0.006)
Year FE X X X X
Year x Market FE X X X
Industry FE (4-digit) X X
Prefecture FE X X
CEO birth prefecture FE X
Observations 16,101,318 16,100,893 16,100,889 9,886,571
R-squared 0.000 0.004 0.006 0.008

Notes: The sample is derived from the TSR data for the period 2008 to 2020,
and the level of observation is firm-market-year. Marke;cs are defined as two-digit
T
N
of female-led buyers in the market, and Tf r is the share of transactions between
female-led buyers and female-led suppliers in the market. The estimates from
Equation (6) are reported along with the standard errors clustered at the firm
level across markets in parentheses. Estimates are weighted by the size of the

market. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.10.

industry pairs and years. The dependent variable is where A% is the share
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Table 5: Relative Homophily from Suppliers’ Perspective: Heterogeneity by Firm Size

(1) (2) (3) (4)
Female CEO 0.126%** 0.116%** 0.094%** 0.088%***
(0.012) (0.012) (0.012) (0.019)
Female CEO x large-firm -0.101 -0.068 -0.076 -0.001
(0.073) (0.072) (0.070) (0.092)
Large-firm 0.232%%* 0.211%** 0.208***  (.165***
(0.009) (0.010) (0.012) (0.015)
Ln(employment) 0.002 0.012%**
(0.003) (0.003)
Firm age/100 0.083***  0.130***
(0.015) (0.020)
Listed -0.000 -0.018
(0.019) (0.020)
Credit score -0.002%**  _0.001**
(0.000)  (0.001)
CEOQ’s age/100 0.018
(0.027)
CEO college graduate -0.025%**
(0.006)
Year FE X X X X
Year x Market FE X X X
Industry FE (4-digit) X X
Prefecture FE X X
CEO birth prefecture FE X
P-value: Female CEO + Femal CEO x large = 0 0.733 0.500 0.800 0.334
Observations 16,101,318 16,100,893 16,100,889 9,886,571
R-squared 0.000 0.004 0.006 0.008

Notes: The sample is derived from the TSR data for the period 2008 to 2020, and the level of observation

is firm-market-year. Markets are defined as two-digit industry pairs and years. The dependent variable
k

is i—f, where A% is the share of female-led buyers in the market, and T, is the share of transactions
k :

between female-led buyers and female-led suppliers in the market. The estimates from the variant of

Equation (6) that further include the interaction of a female CEO dummy and that of large firms

are reported along with the standard errors clustered at the firm level across markets in parentheses.

Estimates are weighted by the size of the market. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.10.
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Table 6: Logit Estimates of Gender Homophily

(1) (2) (3) (4)
CEO same gender 0.055%**  0.070%**  0.047***  0.051%**
(0.008)  (0.007)  (0.012)  (0.014)
Large firm-involved 0.909*%**  1.514%*F*  _(.888%**
(0.005)  (0.006)  (0.010)
Ln(distance) -0.661*F**  -0.940***
(0.001) (0.001)
Ln(distance) x large firm-involved 0.478%**
(0.001)
Supplier FE X X X X
Buyer FE X X X X

Number of quadruples

5,624,536 5,624,536

5,624,536 5,624,536

Notes: The sample is derived from the TSR data in 2019, and the unit of observation
is a quadruple of firms {i1,42,j1,72}. The estimates from Equation (1) are reported
along with the standard errors in parentheses. We draw a random sample of quadruples
s.t. Zy=1,1, and we redraw random samples 30 times and report the average of S, to
deal with the variation in the estimates due to random sampling. The standard errors
are calculated as the standard deviation of 85, a la bootstrapping. Significance levels:

*HE p< 0.01, ** p< 0.05, * p< 0.10.
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Table 7: Logit Estimates of Gender Homophily: Heterogeneity by Firm Size

(1) (2) 3)
CEO same gender 0.051%*F*%  (0.102%%*  (0.125%**
(0.014)  (0.015)  (0.022)
CEO same gender -0.0997%**
x large firm-involved (0.007)
CEO same gender -0.074%**
x medium/large firm-involved (0.020)
Ln(distance) L0.940%FF 0.040%%F 1,240
(0.001)  (0.001)  (0.004)
Ln(distance) 0.478%F*F  0.478%FF  (.433%H*
x large firm-involved (0.001) (0.001) (0.001)
Ln(distance) 0.345%**
x medium/large firm-involved (0.004)
Large firm-involved -0.888***  _(.798***  _(.736***
(0.010)  (0.011)  (0.010)
Medium/large firm-involved -1.109%**
(0.026)
Supplier FE X X X
Buyer FE X X X
Number of quadruples 5,624,536 5,624,536 5,624,536

Notes: The sample is derived from the TSR data in 2019, and the unit
of observation is a quadruple of firms {i1, 42, j1,J2}. The estimates from
the variant of Equation (1) that further include the interaction of a CEO
same-gender dummy and a dummy for firm size category are reported
along with the standard errors in parentheses. We draw a random sample
of quadruples s.t. Z,=1,1, and we redraw random samples 30 times and
report the average of 3, to deal with the variation in the estimates due
to random sampling. The standard errors are calculated as the standard
deviation of 3, a la bootstrapping. Significance levels: *** p< 0.01, **
p< 0.05, * p< 0.10.
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Table 8: Logit Estimates of Gender Homophily: Robustness

(1) (2) (3) (4) (5)
CEO same gender 0.102%**  0.097***  0.139%F*  0.141*%%*  0.156%**
(0.015)  (0.016)  (0.049)  (0.048)  (0.045)
CEO same gender -0.099%**  -0.034***  -0.050* -0.052%  -0.107***
x large firm-involved (0.007) (0.008) (0.030) (0.030) (0.029)
Large-involved -0.798*** 1 TI8%** _1.630%**  -1.273%** (. T95***
0.011)  (0.013)  (0.040)  (0.045)  (0.033)
Ln(distance) -0.940%F*  _0.812%F*  _0.735%**  _0.699***  _0.885***
(0.001)  (0.001)  (0.004)  (0.004)  (0.003)
Ln(distance) 0.478%**  0.469%**  0.426***  0.371%¥**  0.465%**
x large firm-involved (0.001) (0.002) (0.004) (0.004) (0.004)
Same prefecture 0.587***  (0.265***  (.375%**
(0.005)  (0.011)  (0.018)
|A. in In(employment)| 0.208***  (.223%%F  (.230%**
(0.001)  (0.004)  (0.004)
|A. in firm age| -0.003***  -0.002***  -0.003***
(0.000)  (0.000)  (0.000)
|A. in credit score| -0.002*%**  -0.001** 0.002%*
(0.000)  (0.001)  (0.001)
Both listed -0.324%*%  _(.283*** -0.235
(0.012)  (0.024)  (0.147)
|A. in CEO age] -0.004%*F*  _0.005%**
(0.000)  (0.000)
CEO same birth prefecture 0.702%**  (0.852%**
(0.009)  (0.017)
CEO same school 0.052%%* 0.055
(0.018)  (0.038)
CEO same family name 0.643***  (0.979%**
(0.044)  (0.052)
Supplier FE X X X X X
Buyer FE X X X X X
Homophily x large firm-involved X
Number of quadruples 5,624,536 5,624,536 1,011,930 1,011,930 1,011,930

Notes: The sample is derived from the TSR data in 2019, and the unit of observation is a quadruple
of firms {41, 42, j1, jo}. The estimates from Equation (1) are reported along with the standard errors
in parentheses. We draw a random sample of quadruples s.t. Z,=1,1, and we redraw random samples
30 times and report the average of 1, to deal with the variation in the estimates due to random
sampling. The standard errors are calculated as the standard deviation of 3, a la bootstrapping.
Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.10.
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Table 9: Counterfactual Analysis

(1) (2) (3) (4)
Male CEO supplier Female CEO supplier All Male - Female
(A) Actual 6.03 3.61 5.91 2.42
(B) Predicted 6.00 3.65 5.87 2.35
(C) Counterfactual 6.01  (+ 0.30%) 3.83  (+ 4.91%) 5.90 (+ 0.45%) 2.19 (- 6.87%)

Notes: Panel (A) presents the actual number of transactions per firm in our sample. Panel (B) presents the
predicted number of transactions per firm using the estimated logit model. Panel (C) presents the predicted number
of transactions per firm under a counterfactual scenario, where we assume an equal probability of transactions taking
place between CEOs of different genders and CEOs of the same gender. The numbers in parentheses in Panel (C)
are the percentage change in the number of transactions per firm compared to the predicted number of transactions
per firm.

Table 10: Survey: Regressions of Meeting with Female CEOs

(1) (2) (3) (4) (5)
Female CEO 0.137%F%  0.1077%% 0.089%%% 0.087°°  0.088%**
(0.010)  (0.012)  (0.018)  (0.018)  (0.019)

Ln(employment) -0.015%**  -0.015%**
(0.005) (0.005)
Listed -0.104 -0.101
(0.096) (0.096)
Credit score 0.001 0.001
(0.001) (0.001)
Survey dummy X X X X X
Responses to preference-related questions X X X X
Ind. and region FE X X X
CEOs attributes X
Observations 5,114 5,114 5,114 5,114 5,114

Notes: The sample is derived from our original survey, and the level of observation is the CEO re-
spondent of the survey. The dependent variable is the dummy variable indicating the CEO with whom
the respondent became recently acquainted with is female. For responses to preference-related ques-
tions, we include all the dummies of responses to questions listed in Figure 11. Industry FE is defined
as the four-digit industry and region FE is defined as the prefecture level. CEOs attributes include
CEOs’ education categories, years of business experience, hours of working per week, and psychological
attributes such as competitiveness, risk attitude, and confidence. The standard errors are clustered at
the prefecture level. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.10.
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Online Appendix (not for publication)

A Additional figures and tables

Figure A1l: Background of CEO Appointment by Gender

(a) All firms

Female CEO
Male CEO
T T T T T
0% 25% 50% 75% 100%
B Founder
[ Relatives of previous CEO
[ Promotion from internal board member/employee
Il Dispatch from business partner/parent company
[ Outside invitations
O other
(b) SMEs (c) Large
Female CEO Female CEO
Male CEO Male CEO
I T T T T I T T T T
0% 25% 50% 75% 100% 0% 25% 50% 75% 100%
W Founder I Founder
[ Relatives of previous CEO [ Relatives of previous CEO
[ Promotion from internal board member/employee [l Promotion from internal board member/employee
[ Dispatch from business partner/parent company [ Dispatch from business partner/parent company
[ Outside invitations [ outside invitations
O other O other

Notes: This figure shows the background of CEO appointment by gender. Panel (a) includes all firms,
while Panels (b) and (c) display the same figure for SMEs and large firms, respectively. See Appendix
Table A4 for the definition of the firm-size categories. The sample is derived from our original survey,
and the level of observation is the CEO respondent of the survey.
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Table Al: Summary Statistics: Characteristics of Suppliers

) @) 3)
Female CEO buyers Male CEO buyers Female - Male
N Mean SD N Mean SD Difference  SE % from male
Panel A. Firm characteristics (suppliers)
Ln(sale) 397,561 17.343  2.596 6,726,868 17.194  2.465 0.148%**  0.004 -
Ln(employment) 397,561  4.270  2.027 6,726,868  4.154  1.906 0.116***  0.003 -
Ln(sale/employment) 397,561 12.999  0.981 6,726,868 12.963 0.928 0.036***  0.002 -
Large 397,561 0.376 0.399 6,726,868 0.357  0.375 0.019%**  0.001 5.443
Medium 397,561  0.368  0.377 6,726,868  0.371  0.352 -0.003*** 0.001 -0.709
Small 397,561  0.256  0.359 6,726,868  0.273  0.344 -0.017%*  0.001 -6.159
SME 397,561  0.624  0.399 6,726,868  0.643  0.375 -0.019%**  0.001 -3.017
Firm age 397,561 44.430 17.978 6,726,868 44.289 16.846 0.141%**%  0.028 0.317
Listed 397,561 0.106  0.237 6,726,868 0.107  0.225 -0.001%**  0.000 -1.219
Credit score 397,561 55.287  7.342 6,726,868 55.098  6.895 0.190***  0.011 0.344
Ln(distance) 397,561 3.541 1.610 6,726,868 3.514 1.474 0.026***  0.002 -
Panel B. CEO characteristics (suppliers)
CEO’s age 380,823 59.727  7.650 6,497,967 59.666  7.025 0.061%**  0.012 0.102
CEO college graduate 349,059  0.707  0.367 6,055,376 0.698 0.345 0.009***  0.001 1.308
Female CEO 397,561 0.034 0.142 6,726,868 0.026 0.113 0.008***  0.000 30.065

Notes: The sample is derived from the TSR data for the period 2008 to 2020. The table provides the summary statistics of suppliers from buyers’
perspective for firm characteristics (Panel A) and CEO characteristics (Panel B), by the gender of CEO buyers‘. Columns (1) and (2) provide the
number of observations (N), mean, and standard deviations (SD) for female and male CEO buyers, respectively. Column (3) shows the difference
between female and male CEO buyers, along with the % change from the mean of male CEO suppliers (except for a few variables which already take
the log difference). Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.10.
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Table A2: Distribution of Female and Male CEO Firms across Industries

Industry Male CEO (%) Female CEO (%)

A Agriculture and forestry 0.8 0.7
B Fisheries 0.1 0.1
C Mining and quarrying of stone and gravel 0.1 0.1
D  Construction 32.1 24.8
E Manufacturing 17.1 13.1
F  Electricity, gas, heat supply and water 0.1 0.1
G Information and communications 2.7 2.3
H Transport and postal services 3.9 4.0
I Wholesale and retail trade 24.5 27.4

J  Finance and insurance 0.7 0.8

K Real estate and goods rental and leasing 3.4 7.1
L Scientific research, professional and technical services 3.8 3.7
M Accomodations, eating and drinking services 1.5 3.1
N Living-related and personal services and amusement services 1.5 3.1
O Education, learning support 0.4 0.8
P Medical, health care and welfare 1.8 3.2
Q Compound services 0.8 0.2
R Services, N.E.C. 4.6 5.5
Total 100.0 % 100.0 %

Notes: The sample is derived from the TSR data for the period 2008 to 2020. The industry classification
is based on the single-digit Japanese Standard Industry Codes.

Table A3: Share of Female-CEO Firms by Firm Size

N Share of female CEO firms
All 8,659,838 5.7%
Large 208,211 3.4%
Medium 2,651,354 5.0%
Small 5,710,273 6.2%

Notes: The sample is derived from the TSR data for
the period 2008 to 2020.

Table A4: Official Definition of Firm Size

SME
(one of two needs to be satisfied) Small
Industry Capital stock (Yen) # of employees # of employees
Manufacturing, Construction, Transport , and other categories <300 million <300 <20
Wholesale trade <100 million <100 <5
Service industry <50 million <100 <5
Retail trade <50 million <50 <5

Note: This definition is based on the provisions of Article 2, Paragraph 1 of the Small and Medium-sized Enterprise Basic
Act.
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Table A5: Summary Statistics (Dyad Level)

N Mean SD

Panel A. CEO characteristics

CEO same sex 11,249,072  0.934  0.249

|A. in CEO age| 8,552,784 11.409  8.599

CEO same birth prefecture 6,787,129  0.208  0.406

CEO same family name 11,248,780  0.005  0.071

CEOQO same school 5,682,669  0.011  0.102
Panel B. Firm characteristics

Same prefecture 11,249,072  0.306  0.461

|A. in In(employment)| 11,249,072 2.728  2.006

|A. in firm age] 11,249,072 25.627 19.203

|A. in credit score| 11,249,072  10.307  7.406

Notes: The sample is derived from the TSR data in 2019. The
statistics in this table are based on a single draw of a random sample
of quadruples s.t. Z, = —1,1. The quadruples are then converted
into dyad-level.
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B Supplement for relative homophily

Figure B1: Relative homophily -Supplier-
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Notes: This figure displays a binned scatterplot of the share of female-led buyers in the market, )\’}, on
the horizontal axis and the share of transactions with female-led buyers and female- and male-led
suppliers in the market, T’ g’f » where g € {f,m}, on the vertical axis, along with regression linear lines
weighted by market size. Bins are defined so that the number of observations in each bin is the same.
The 45° dotted line indicates the random match. Markets are defined as three-digit industry pairs and
years in Panel (a) and four-digit industry pairs and years in Panel (b). We restrict the sample to the
markets with at least one female CEO firm on each side of the market.
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Figure B2: Relative homophily -Buyer-
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Notes: This figure displays a binned scatterplot of the share of the female CEO suppliers in the
market, )\’JL on the horizontal axis and the share of transactions with female CEO suppliers and female
CEO and male CEO buyers in the market, ij)g where g € {f,m}, on the vertical axis, along with
regression linear lines weighted by market size. Markets are defined as two-digit industry pairs and
years. Markets are defined as two-digit industry pairs and years. Bins are defined so that the number
of observations in each bin is the same. The 45° dotted line indicates the random match. Panels (a),
(b), and (c) present the result for all firms, large-sized firms, and SMEs, respectively. See Appendix
Table A4 for the definition of the firm-size categories.
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Figure B3: Relative homophily -Buyer-
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Notes: This figure displays a binned scatterplot of the share of the female CEO suppliers in the
market, )\’}, on the horizontal axis and the share of transactions with female CEO suppliers of female

CEO and male CEO buyers in the market, T}“’ , Where g € {f,m}, on the vertical axis, along with
regression linear lines weighted by market size. Bins are defined so that the number of observations in
each bin is the same. The 45° dotted line indicates the random match. Markets are defined as
three-digit industry pairs and years in Panel (a) and four-digit industry pairs and years in Panel (b).
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Table B1: Relative Homophily from Buyer’s Perspective

(1) (2) (3) (4)
Female CEO 0.080*** 0.111%%* 0.100%** 0.066***
(0.011) (0.011) (0.011) (0.016)
Ln(employment) 0.04 1% 0.045%#*
(0.002) (0.002)
Firm age/100 0.012 0.042%**
(0.013) (0.017)
Listed -0.016 -0.025
(0.014) (0.016)
Credit score -0.002***  -0.002%**
(0.000) (0.000)
CEOQO’s age/100 0.032
(0.024)
CEO college graduate -0.003
(0.006)
Year FE X X X X
Year x Market FE X X X
Industry FE (4-digit) X X
Prefecture FE X X
CEO birth prefecture FE X
Observations 19,245,579 19,244,995 19,244,993 12,486,301
R-squared 0.000 0.007 0.009 0.011

Notes: The sample is derived from the TSR data for the period 2008 to 2020,
and the level of observation is firm-market-year. Marke;cs are defined as two-digit
S
of female-led buyers in the market, and TfF is the share of transactions with
female-led buyers and female-led suppliers in the market. The estimates from
Equation [6] are reported along with the standard errors clustered at the firm
level across markets in parentheses. Estimates are weighted by the size of the

market. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.10.

industry pairs and years. The dependent variable is

where A% is the share
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Table B2: Relative Homophily from Buyer’s Perspective: Heterogeneity by Firm Size

(1) (2) (3) (4)
Female CEO 0.102%** 0.126%** 0.103%** 0.067***
(0.011) (0.011) (0.011) (0.017)
Female CEO x large firm -0.082%* -0.032 -0.072* -0.012
(0.043) (0.042) (0.044) (0.058)
Large firm 0.217%** 0.184%** 0.098%** 0.089%**
(0.007) (0.007) (0.010) (0.012)
Ln(employment) 0.030*** 0.034***
(0.002) (0.003)
Firm age/100 0.019 0.047#4¢
(0.013) (0.017)
Listed -0.044%** -0.052%*
(0.015) (0.016)
Credit score -0.002%F*%  .0.002%**
(0.000) (0.000)
CEO’s age/100 0.025
(0.024)
CEO college graduate -0.002
(0.006)
Year FE X X X X
Year x Market FE X X X
Industry FE (4-digit) X X
Prefecture FE X X
CEO birth prefecture FE X
P-value: Female CEO + Female CEO x large = 0 0.622 0.022 0.456 0.320
Observations 10,245,579 19,244,995 19,244,993 12,486,301
R-squared 0.000 0.007 0.009 0.011

Notes: The sample is derived from the TSR data for the period 2008 to 2020, and the level of observation
is firm-market-year. Markets are defined as two-digit industry pairs and years. The dependent variable is
TF

N
female-led buyers and female-led suppliers in the market. The estimates from Equation [6] are reported
along with the standard errors clustered at the firm level across markets in parentheses. Estimates are

weighted by the size of the market. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.10.

where )\’f; is the share of female-led buyers in the market, and Ti’fF is the share of transactions with
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C Swupplement for logit regressions

A practical issue in implementing the conditional maximum likelihood estimation in (7)
is to overcome the computational hurdle. One approach is to randomly sample firms
from each market and consider all quadruples formed by the sampled firms. However, in
our data where the network is sparse, there is a possibility that the number of quadruples
with Z, = 1, —1 is very small unless the sampling size is sufficiently large. Instead, we
focus on the fact that Z, = 1, —1 is formed by trading pairs and sample based on trading
pairs as follows:

1. From the N existing trading pairs, draw N pairs with replacement.
2. For each drawn pair (i1, j;), draw a counterpart (is, jo) from the same market.
3. Keep the distinct quadruples o = {iy, is; J1, j2} satisfying the following conditions:

(a) Z, =1 (iy trades with j; but not with js, and iy trades with js but not with
J1)-
(b) Neither (i1, j2) nor (is, j;) have the same CEO.

4. Repeat 1-3 until N quadruples satisfying the conditions (a) and (b) are drawn.

5. Duplicate N quadruples and swap j; and j» to construct N quadruples with Z, =
—1. As a result, we obtain 2N quadruples s.t. Z, =1, —1.
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D Counterfactual Analysis

This section provides the technical details on the counterfactual analysis described in
Section 3.5.

To evaluate the impact of reducing the same-gender CEO bias on Pr(Y;; = 1]i €
Sg,j € BE), we proceed as follows:

Step 1. For each market k, we fit the logit model in (1) using the firm-pair level data by
fizing the estimated pair-level variable coefficients in Section 3.4. To create non-
trading firm-pairs, we use the choice-sampling method because the number of all
possible firm-pairs in each market is prohibitively large. Note that the purpose
here is to fit the model rather than to estimate the true underlying parameters.

Step 2. Using the fitted model in Step 1, we calculate the predicted probability of trade
for each pair in the market under the counterfactual scenario. Specifically, for firm
pairs with CEOs of different gender, we calculate the predicted probability of trade
with the same-gender bias (), added to it.

Step 3. We aggregate the predicted probability of trade across the gender pairs of CEOs.

For Step 1, to overcome the computational issue in this context, we follow Manski and
Lerman (1977) and utilize a choice-based sampling approach as in Zeltzer (2020). Specif-
ically, for each market k, we randomly sample non-trading pairs of suppliers and buyers
within the market and construct weights using the inverse of the sampling probability.
Importantly, when sampling non-trading pairs, we further stratify cells of non-trading
pairs based on CEO gender pairs (M —m, M — f, F—m, F — f) to ensure that rare pairs
such as female-to-female are well-represented in the sample. More precisely, non-trading
pairs are drawn as follows:

1. In each (market x gender pair), we randomly sample non-trading pairs so that the
ratio of trading and non-trading pairs are

1:1, M —m,
trading pairs : non-trading pairs = ¢ 1:50, M — f, F —m, (D.1)
1:500, F—f.

2. When there are insufficient potential non-trading pairs in a given (market x gender
pair) to meet the above criteria, we draw all possible non-trading pairs.

3. When there are no trading pairs in a given market x gender pair, we also draw all
possible non-trading pairs.
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E Supplement for survey evidence

Table E1: Survey: Characteristics of Respondents and Non-respondents

(1) (2) (3)

Response Non-response Response - Non-response
N Mean SD N Mean SD Difference SE

Panel A. Firm characteristics

Ln(sale) 6,437 13.882 1.770 18,563 13.922 1.988 -0.040 0.028
Ln(employment) 6,437 1947 1.186 18,563 1.969 1.333 -0.021 0.019
Ln(sale/employment) 6,437 11.935 1.274 18,563 11.953 1.384 -0.019 0.020
Firm age 6,437 34.411 19.032 18,563 33.397 18.819 1.015%** 0.273
Listed 6,437 0.001 0.028 18,563 0.004 0.060 -0.003*** 0.001
Credit score 6,437 47.229 5.594 18,563 46.824 5.883  0.404*** 0.084
Panel B. CEO characteristics

Female CEO 6,437 0479 0500 18,563 0.507  0.500  -0.029%** 0.007

Notes: The sample is derived from our own survey. The table provides the summary statistics of firm characteristics
and CEO gender, separately by respondents and non-respondents.
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Table E2: Survey: Responses to Preference Related Questions

(1) (2)
Female CEO Male CEO
N Mean SE N Mean SE

Preference to meet 3,058 -0.069*** 0.010 3,332 0.195*** 0.009

Panel A. Positive Interactions
Easier to talk business-releted concerns with 2,877  -0.001  0.012 3,163 0.466*** 0.010

Easier to negotiate business deals with 2,893  0.198%** 0.011 3,184 0.351*** 0.010
Easier to interact with 2,903 -0.069*** 0.011 3,189 0.269*** 0.010
Panel B. Negative Interactions

Talked down to you 2,796 0.421%** 0.011 3,097 0.467*** 0.010
Did not listen to you seriously 2,768 0.291*** 0.011 3,086 0.316*** 0.010
Pressured to follow gender stereotypes 2,768 0.394*** 0.010 3,064 0.368*** 0.010
More concerned about ability 2,825 -0.001 0.008 3,119 -0.019* 0.009

Notes: This table shows the results of preference-related questions for CEO gender from our original
survey, and the level of observation is the respondent CEO of the survey. The actual questions are

o If you could become acquainted with a new CEO, would you like to get to know a male CEO,
a female CEOQO, or it does not matter?”: responses ‘female;” ‘male;’ ‘neutral.’

o We would like to ask you a few questions about your impressions during interactions and busi-
ness meetings with CEOs (and other business partners) of other companies. For each of the
following, which of the following do you think is more likely to be true of men or women? “eas-
ier to talk business-related concerns with,” “easier to negotiate business deals with,” “easier
to interact with,” “talked down to you,” “did not listen to you seriously,” “pressure to follow
gender stereotypes,” and “more concerned about the other’s task ability.”: responses ‘female;’
‘male;’ ‘neutral.’

The table presents the difference in the share of respondents who select male and female options,
where coding assigns a value of one if the respondent selects male, zero if they are neutral, and -1 if
the respondent selects female and taking the means. Significance levels: *** p< 0.01, ** p< 0.05, *
p< 0.10.
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F Technical appendix

F.1 Proof of the Proposition 1

Proof. Fix a market k € K and let us denote A5, = Pr(G; = F|j € B¥),&; = (X;,aF),7; =

(X5,95), w(@i, 7)) = 9(Xi, X3)'0 + af + 4%, and A() = 228 Then for g € {f,m},

Ty p —p E[Pr(Gj = Flgi = g,Yi; = 1,j € B*,&)li € S}]
/ Mo Bs pk[A(BRI(g = f) + w(di, 75))]
N Es i ABrI(g = f) + w(@i, %)) + (1 = Ap) E5, e [ABul(g = m) + f(di,5))]

= f(@ili € Sp)da,
as the market becomes large. Therefore, calculating the probability limit of Tf, r— Tﬁz, r and

rewriting the expression, we have

TFr—Tor
. /{ )\I?E@Flk[/\(ﬁh+w(5<ia%‘))} _
P N B p A (B + w(@i, 35))] + (1= Np) Es g [A(w(@i, 35))]
Mo B i [A(w (6, 75))]
- N Es p A w(@i, 35))] + (1= Mp) Esy i [ABn + w(@i, 7))
+/ Mo Bs e [A(w (@i, 37))]
N s p g AMw (@i, 35))] + (1= Mp) Esy gk [A(Br + w(@i, 37))]

}f(ozm' € Sf)da

{f(ali € SE) — f(ali € SF)}da.

The second term is zero when ¢&; is independently distributed among the gender of CEO
suppliers: i.e., f(&;|i € SF) = f(&li € S’;) Further, the first term is equal to zero if and only
if 3, = 0 when Agj > 0. This completes the proof. O

F.2 Proof of the Proposition 2

Proof. Fix a market k € K. Let us denote W;; = (SameGender;j, g(X;, X)), 0 = (By,9) and

rewrite the model (1) as
Yij = {W};0 + of +7f — e > 0},

where af and 'yJ’»“ are supplier and buyer fixed effects. ¢;; is an unobserved idiosyncratic compo-
nent that follows the logistic distribution independent from i and j. Fix a quadruple of distinct

firms 0% = {i1,i2; j1, jo}, where iy,45 € S* and j1, jo € B¥, and define the random variable

(Yi1j1 — Y;U'z) - (Yi2j1 - Yi2j2)

Zg 5 ;

and collect Wy = (Wi, 1, Wiy jo, Wisji, Wisjgn). Note that Z, can take on values from the set
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{-1,—-1/2,0,1/2,1}. Conditional on W, and the event Z, € {—1,1},

Pr(Z, = 1|W,)

Pr(Z, = 1|W,,Z, € {~1,1}) =

where

Pr(Z, = —1|W,) + Pr(Z, = L|W,)’

Pr(Z, = 1|W,) = Pr(Yilji = 1|{Wy) Pr(Y}le = 0[W,) Pr(Y}le =0|Ws) Pr(Yizjz = 1|{Ws)

_ exp(m/illjle + afl + fy‘fl) 1
1+exp(W/; 0+ak +9%) 1 +exp(W/ ;,0+aF +4F)
k k
L+exp(W/,; 0+ ak +45) 1+exp(W,; 0+ al +%)
and
Pr(ZO - _HWU) = Pr<Y:i1j1 = O’WU) Pr(Yiljz = 1‘W0) Pr(}/;le = HWU) Pr<Yi2j2 = O’WU)
_ 1 exp(WZ»’leG + ozfl + ’Y%)
1+ exp(W} ;0 + ok, ++5) 1+ exp(W/ .0+ af +1F)
. eXp(W{QﬁH + 04?2 + 711?1) 1
1+ eXp(Wilzjlg + 0152 + 'y]]?l) 1+ eXp(VVi/QJQH + aéﬁZ + 75?2)
Thus,
Pr(Z, = 1|W,,Z, € {—1,1}) = exp(((Wi1j1 _ Wi1j2) _ (Wizjl — Wi2j2))/9)
1+ eXp(((Wiljl - Wiljz) - (Wi2j1 - Wizjz))/e)

which is the desired form.
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