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Abstract This study uses unique hand-collected
data from a televised entrepreneurial pitch compe-
tition to examine gender differences in obtaining
angel financing. Results indicate that while the
yield rates between male and female teams do
not differ, a gender disparity in the amount of
angel funding does in fact exist. Female teams
receive less capital and provide more equity rela-
tive to their male counterparts, even when control-
ling for typical determinants of investment, such as
industry and prior company success. Further, we
find that female teams receive investments with
lower valuations than their male counterparts
largely because they initially offer higher equity
stakes for less capital. Thus, this suggests that
limitations to angel financing of female entrepre-
neurial ventures may be partly self-imposed.
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1 Introduction

Barriers to accessing start-up capital present a signifi-
cant challenge to female-owned businesses (Alsos et al.
2006; Brush et al. 2004a, b; Bursh et al. 2006; Harrison
and Mason 2007; Robb et al. 2013; Azam Roomi et al.
2009), as external financing is a crucial ingredient to
firm survival and growth for early stage companies
(Amit et al. 1990; Berger and Udell 1998). This barrier
is problematic for entrepreneurs as well as
policymakers, as women-owned firms are the
fastest growing sector of new venture ownership
in the USA (Amatucci and Sohl 2004; Becker-
Blease and Sohl 2007; Coleman and Robb 2009;
U.S. Census Bureau 2007, 2012).1 Further, reve-
nue and employment growth among women-
owned firms outperform that of all other firms,
aside from large publicly traded corporations
(U.S. Census Bureau 1997, 2002, 2007, 2012).
This dichotomy suggests that conditional on be-
ing funded, women-owned firms are able to grow
faster and perform better than companies owned
by men. Thus, removing the gender gap in exter-
nal financing may not only help female busi-
nesses succeed, but also further enhance econom-
ic growth.

One significant source of external financing for early
stage ventures is angel investment. Angel financing, or
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1 The statistics we provide do not exactly match Coleman and Robb
2009 because we extended the timeframe and calculated overall growth
rates that include statistics from the U.S. Census Bureau Survey of
Business Owners from 2007 and 2012, as well as 1997 and 2002.
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financing from affluent individuals who provide equity
capital for business start-ups (Wong et al. 2009), is a
particularly important source of external funding for
entrepreneurial ventures because angel investors are
more likely to invest in the risky stages of early compa-
ny development than banks and venture capitalists
(Maxwell et al. 2011; Preston 2004). Furthermore, the
total amount of capital available from high net worth
angel investors2 is substantially larger than that of other
private equity financing such as venture capital (Center
for Venture Research, University of New Hampshire
2003; National Venture Capital Association 2000,
2003; Sohl 2011) and supplies most of the economic
growth and job creation in the USA (Wiltbank 2005).
Thus, angel investment represents a valuable potential
resource for bridging the gender gap in external financ-
ing that early stage ventures face.

Given the potential significance of angel financing
for economically important female-owned firms to over-
come barriers to accessing capital, the main question
underlying this investigation is: are women less likely to
secure angel financing because of their gender alone?
Thus, this study seeks to quantify if there is gender
disparity in both the likelihood of angel investment as
well as the amount of the investment. This paper aims to
understand whether gender, outside of other character-
istics that typically determine funding such as prior
success and industry, plays a role in determining angel
investment.

In order to answer the main question, this paper
explores various determinants of financing given data
on approximately 500 US entrepreneurial teams from a
televised entrepreneurial pitch competition (BShark
Tank^). Our results indicate that women are no less
likely to receive funding, the amount of funding differs
significantly from male entrepreneurial teams. Our re-
sults are consistent with explicit considerations of an
array of control variables including prior financial per-
formance, age, and industry of the firm. Furthermore,
we pay special attention to considerations of both inter-
nal and external validity, including a discussion of se-
lection due to the fact that our data are from a televised
show, patterns between seasons, alternative financing
arrangements, and alternative characterization of a fe-
male team. Thus, while our setting presents several
empirical challenges, we believe this setting also

provides several important benefits that help inform
the existing literature.

First, the television program shows both funded deals
as well as those deals that failed to receive funding.
Borrowing from the trade literature, we refer to this as
the Bintensive^ margin of financing (how much capital
entrepreneurs obtain) and the Bextensive^ margin (the
likelihood of obtaining finance altogether). As our set-
ting allows us to measure both, we believe it provides a
more comprehensive picture of the funding process than
either one alone can provide. Furthermore, as most
databases on angel- and venture-backed companies
have information only on funded companies (Becker-
Blease and Sohl 2015; Kerr et al. 2011 are notable
exceptions), the extant work can only examine compa-
nies that are successful in obtaining investment, limiting
external validity.

Second, the setting allows us to capture deal-level
data, including entrepreneur- and company-level vari-
ables such as prior financial success. Very few prior
papers in the empirical angel financing literature incor-
porate deal-level data. Including these additional vari-
ables as covariates allows us to better understand wheth-
er gender is related to funding alone, or whether other
characteristics of female-owned firms are determining
external funding.

More generally, this paper makes a contribution by
empirically examining on the micro-level a market that
operates in almost total obscurity (Prowse 1998). Angel
investors have a preference for anonymity, often work
independently of others, and in general function in a far
more informal way relative to other forms of private
equity finance such as venture capital (Benjamin and
Margulis 2001). Thus, while our setting admittedly pre-
sents many challenges, the ability to observe failed
investments using deal-level data presents an opportu-
nity to help shed light on a fairly opaque relationship.

This paper builds on prior work examining whether
gender disparities in access to capital exist (Alsos et al.
2006; Brush et al. 2006; Azam Roomi et al. 2009;
Coleman and Robb 2009; Greene et al. 2001; Coleman
2000). The literature focuses on access to financing
across different sources (Carter and Rosa 1998a, b;
Robb et al. 2013; Constantinidis et al. 2006), with a
focus on bank financing in particular (Buttner and
Rosen 1989; Hisrich and O’Brien 1982; Haines et al.
1999; Fay and Williams 1993; Riding and Swift 1990).
The majority of these papers find that women-owned
businesses exhibit disparities in capital structure relative

2 Angel investors invest in small, private firms using their private funds
(Wong et al. 2009).
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to male-owned firms, in the sense of operating with
much less capital. Women are also less likely to receive
bank loans, and when they do, receive less attractive
terms. Women-owned companies typically receive bank
loans for lower amounts, with higher collateral require-
ments (Bellucci et al. 2010; Stefani and Vacca 2013;
Orhan 2001). Similarly, several papers find that a lower
proportion of women receive venture capital relative to
men (Brush et al. 2004a, b; Orser et al. 2006; Greene
et al. 2001).

Perhaps closest in spirit to this paper, Becker-Blease
and Sohl (2007) also empirically examine whether
women-owned business have equal access to angel cap-
ital relative to men but do not have access to deal-level
information. Thus, while no empirical approach is per-
fect, including our own, we believe that statistically
analyzing deal-level information for both funded and
unfunded projects helps build the literature analyzing
gender disparity in angel financing.

Altogether, this study aims to answer several funda-
mental questions regarding whether a gender disparity
in obtaining angel financing exists. The results from our
analysis indicate that female teams are no less likely to
neither obtain angel financing nor receive any less fi-
nancing, except when industry is included as a moder-
ating variable. This is consistent with several prior pa-
pers that find differences in capitalization amounts, yet
not yield rates between female- and male-owned busi-
nesses in angel financing (Becker-Blease and Sohl
2007). Further, we present evidence that the disparity
in capital is largely due to the fact that teams ask for less
capital, ceteris paribus. This suggests that limitations to
angel financing by female entrepreneurs may be self-
imposed. A variety of conceptual and empirical tests
support this claim.

Understanding the reasons behind differences in
funding between male- and female-led companies is
important for several stakeholders including entrepre-
neurs, investors, and policymakers. For female entrepre-
neurs seeking capital to sustain early stage companies,
the results suggest that given a chosen industry, gender
alone will not impede investment likelihood but may
result in less investment for more equity. This implies
that female entrepreneurs may be well-advised to take
special care in determining their valuations and invest-
ment requests, especially since start-up capital is impor-
tant for early firm success. For investors, this paper
suggests that women-owned companies may represent
better investments, as financing for all else equal

women-owned companies can be for a larger equity
stake, with lower capital outlay. Finally, these results
help inform policy as disentangling the reasons why
women receive less can help unlock a potentially sig-
nificant impediment to economic growth.

This paper proceeds as follows. The next section
discusses the conceptual background regarding gender
disparity in entrepreneurial funding. Section 3 describes
our empirical setting and provides details regarding the
television show Shark Tank. Section 4 discusses the
summary statistics and highlights important differences
between female- and male-led teams. Section 5 exam-
ines the results of our analyses. Section 6 discusses the
robustness of our results, including the threats to both
external validity and internal validity that using a tele-
vised entrepreneurial pitch competition engenders, as
well as other sensitivity tests. Section 7 concludes.

2 Conceptual background

In general, the amount of funding an entrepreneur re-
ceives is dependent upon their firm’s valuation
(Collewaert and Manigart 2016). Thus, the valuation
an angel investor prescribes to a firm determines the
amount of equity the entrepreneurs can maintain in
return for the angel capital based on the perceived
riskiness of the investment (Vance 2005). This is impor-
tant because if women are simply receiving less funding
because their companies tend to be poorer performing,
and thus higher risk, then the barriers to financing rep-
resent an efficient market outcome. However, if female-
led ventures of equal risk profiles to male-led ventures
are assigned lower net present values, and thus obtain
less capital from investors, this would suggest that angel
investors hold higher internal rate of return hurdles for
female-led ventures. This would suggest a market im-
perfection with potentially irrational investment hurdles
based on gender. The dichotomy suggested earlier, in
which female firms receive less start-up capital and yet
are faster growing, suggests this may be the case.

Few papers in the extant literature examine the rela-
tionship between entrepreneur gender and access to
angel financing in particular (Amatucci and Sohl 2004;
Becker-Blease and Sohl 2007; Carter et al. 2003;
Gundry and Welsch 2001). Similar to the other more
well-studied sources of capital, these papers find that
angel funding of entrepreneurial ventures differs in
terms of gender in certain respects. Brush et al. and
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Becker-Blease and Sohl (2007) suggest that women
seek out angel financing less than men, with some
divergence in results as to whether women are equally
likely to obtain angel financing when they seek it out
(Becker-Blease and Sohl 2007) or not (Amatucci and
Sohl 2004; Carter et al. 2003). Gundry and Welsch
(2001) show that women-owned high growth compa-
nies are much more likely to use angel financing than
venture capital.

The difficulty in obtaining data on angel financing
presents several areas of opportunity to build on prior
work. For instance, several studies of gender in angel
financing examine female-owned firms exclusively
without access to data on firms owned by men
(Gundry and Welsch 2001; Carter et al. 2003;
Amatucci and Sohl 2004). Thus, it is difficult in these
cases to measure the angel funding differences between
men and women.

Furthermore, while other papers provide valuable in-
depth discussions of the challenges women face in se-
curing angel financing through interviews, the qualita-
tive data puts limitations on analysis because it cannot
be analyzed using statistical techniques (Amatucci and
Sohl 2004). Additional studies use self-reported surveys
to analyze gender differences in financing (Carter et al.
2003). While self-reported surveys may provide valu-
able tacit information that would not otherwise be ob-
servable to the researcher, answers may bemore opinion
than fact based (Podsakoff and Organ 1986). Thus while
surveys are helpful in capturing otherwise tacit informa-
tion, we believe not using surveys also conveys benefits.

The existing literature provides several possible rea-
sons for differences in the funding of female entrepre-
neurs across sources of financing. One set of reasons for
differences in funding of female and male entrepreneurs
is that women enter less profitable industries, or more
generally have less valuable firms (Coleman and Robb
2009; Stefani and Vacca 2013). In these papers, the
assumption is that investors have equal access to infor-
mation for both female and male entrepreneurs, and
have no taste-based bias or discrimination (Bellucci
et al. 2010; Piras et al. 2013). In these particular scenar-
ios, therefore, less funding for women-owned firms
represents an efficient outcome in the angel investment
market.

Differences in funding may also arise due to ineffi-
ciencies in the market for angel investment. For one,
there may be a disparity in angel financing of female
firms because of differential information availability.

Venture capital funding, for instance, is largely support-
ed by social networks (Baron and Markman 2000;
Batjargal and Liu 2004; Boisot and Child 1996;
Mesquita and Lazzarini 2010; Shane and Cable 2002;
Stam and Elfring 2008; Tsai and Ghoshal 1998). Given
that social networks in venture capital are male-
dominated (Brush et al. 2004a, b), investors may simply
have more information regarding male-owned firms
than female-owned firms through these social networks.
Alternatively, investors may exercise underlying taste-
based discrimination that leads them to underfund fe-
male firms (Bellucci et al. 2010). In either case, this
causes the under-provision of angel investment from an
efficiency standpoint.

The demand for capital also plays a role. Wom-
en may seek out formal external financing less
frequently and instead rely even more on informal
sources of external financing or alternatively, fund
activity internally (Bennett and Dann 2000;
Coleman and Robb 2009; Stefani and Vacca
2013; Brush et al. 2004a, b; Greene et al. 2001).
Indeed, the literature finds some evidence that
women-owned firms tend to fund their early stage
companies more with internal funds than men
(Constantinidis et al. 2006). Thus, funding differ-
ences between male- and female-owned firms may
simply reflect differences in demand, not supply,
which has very different policy implications.

We suggest another reason. Women may re-
ceive less because they ask for less, ceteris
paribus. Several reasons for this difference may
exist. For instance, women may be strategic in
asking for less. From a sociological perspective,
women may be aware of the potential for gender
role injunctions in negotiations and adjust their
valuations to respond to potential backlash
(Amanatullah and Morris 2010; Amanatullah and
Tinsley 2013; Moss-Racusin and Rudman 2010).
Female gender roles are centered on the expecta-
tion that women behave communally, and not
self-interestedly (Broverman et al. 1972; Eagly
and Kite 1987). Thus, observers generally disap-
prove of behaviors that deviate from these norms,
leading to backlash towards women in the form
of negative evaluation and treatment (Heilman
and Okimoto 2007; Rudman 1998; Rudman and
Glick 1999). If in negotiations for start-up
funding, investors expect women to act within
these gender roles, and high valuations are
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considered outside of the norm, women fearing
this backlash may therefore ask for lower
valuations.

Or, women may actually undervalue their companies
relative to men, and not be responding strategically to
perceived threats of backlash. While untangling the
reasons why women ask for less is beyond the scope
of this work, the possibility of this additional determi-
nant of gender disparity in capitalization suggests that
gender disparity in angel financing may be at least partly
self-imposed.

3 Setting and data

This paper explores the relationship between gender and
angel investment using hand-collected data from the
television pitch competition Shark Tank. Beginning in
2009, this program features a panel of five angel inves-
tors who consider investing in companies following
presentations from entrepreneurs. Entrepreneurs or
teams make presentations one company at a time during
the show. Filming of the show actually happens in large
blocks; the investors are presented with roughly nine
hours’ worth of company presentations chosen by pro-
ducers (Business Insider Feloni 2015). Then, producers
assemble four or five of these presentations together to
form one episode.3

Each presentation (or Bpitch^) has essentially three
sequential parts. The first part involves the entrepre-
neur(s) presenting a brief, uninterrupted description of
their company, the amount of investment they are seek-
ing to obtain, and the amount of equity they are offering
in exchange. A question and answer period follows,
during which the investors ask questions related to the
company, product, entrepreneur(s), etc. This may in-
clude, for instance, information regarding the entrepre-
neur’s education, the age of the company, etc. Finally, a
negotiation stage ensues, during which the investors
may make offers to invest in the company for a certain
equity stake, and the entrepreneurs have an opportunity
to negotiate, with a deal between the entrepreneur(s) and
one or more angel investors potentially resulting.4 If the
entrepreneurs receive more than one offer from the

panel of investors, the entrepreneurs then decide which
offer they would like to accept, if any. The entrepreneurs
and investors may not be able to come to an agreement if
the presented company valuations are significantly low-
er than the entrepreneurs’minimum valuation threshold.
If a deal results, the investors then proceed with more
due diligence after the televised pitch to ensure the
entrepreneurs honestly represented their companies
(Business Insider Feloni 2015). The investor then begins
to work with the entrepreneur/firm after the show.

While the prior literature contains some variation
(Brush et al. 2012; Carpentier and Suret 2015;
Maxwell et al. 2011), most accounts of the traditional
angel investment process also include three general
steps. The pre-investment period involves activities re-
lated to the identification, screening, and evaluation of
the firm (Paul et al. 2007; Prowse 1998). During this
period, investors learn details about the entrepreneur,
which typically includes a presentation by the entrepre-
neurs of the investment prospect including valuation of
the company, followed by an informal question and
answer period (Kerr et al. 2011). Due to the early stage
of the companies, there are typically few comparable
companies for angel investors to analyze, and angel
investors thus look at few business plans before making
their final decision (Benjamin and Margulis 2001). As a
result, angel investors rarely use very formal models that
project the company’s value, and rely instead on their
own experience and intuition (Prowse 1998; Mason and
Harrison 1996, 2000, 2003).

If the process proceeds, the investment event occurs
including contract negotiation. Finally, in the post-
investment period, the relationship between the
entrepreneurs/firms and angels further develops, as an-
gel investors help firms with their expertise on business
issues, connections to distributors, customers, and other
important stakeholders. Additional rounds of financing
may also occur.

The process on the television show shows several
similarities as well as significant differences to the actual
angel financing process. On the one hand, the sequential
nature of the steps and the steps themselves generally
follow a similar pattern of identification and learning,
investment, and post-investment. On the other, one main
difference is how investors traditionally come across
investment opportunities. Well-known investors come
across new investment opportunities outside of the show
in several ways: the informal social networks of tradi-
tional angel financing, angel investment portals such as

3 Eight episodes in Season 1 consisted of five separate pitches, as
opposed to the standard four pitches.
4 More details on the selection process for the television program can
be found in Appendix A.
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AngelList,5 as well as from Bcold-call^ emails sent
directly from entrepreneurs through their publicly avail-
able emails.6 This is different from the process during
the television show, as the set of pitches the investors are
exposed to is chosen by the producers of the show.

Another difference between our setting and the tra-
ditional angel financing process is that angel investors
typically do not directly influence or compete with one
another on a deal. On the show, however, there are
situations in which the investors compete against one
another to invest in a desirable company. Finally, anoth-
er difference is that the more intensive due diligence
process on the television show is done after the deal is
agreed upon. This suggests that the angel investor may
agree to a deal on the television show with less infor-
mation relative to reality.

The similarities and differences in the characteristics
of the angel investors on the show and the typical angel
investor are also of note. Angel investors are typically
well-educated, middle-aged (45–65 years old) individ-
uals who are of considerable net worth and likely to
have been entrepreneurs themselves (Aram 1989;
Morrissette 2007; Freear et al. 1994).

The investors in this data share a great deal of simi-
larities to typical investors based on these characteris-
tics. All of the investors on the show are of considerable
net worth, with their net worth ranging from an estimat-
ed $50 million to $3.4 billion.7 Of the 11 investors and
guest investors on the show, each had been, or is, an
entrepreneur themselves. The majority were middle-
aged while on the show (8 out of 11), and only three
are not university graduates. Thus, based on these stan-
dard characteristics of angel investors, most of the in-
vestors on the show resemble typical investors. A main
difference from our investors to typical investors is that
participation on the television show subsequently made
these investors also entertainers, potentially changing
their investment patterns. We discuss how this change
impacts our analysis in the robustness section, Section 6.

While we discuss the implications of these differ-
ences to generalizability more in Section 6, it is also
important to keep in mind the similarities that the

investors must use their own funds to invest and these
are actual angel investors who invest outside of the
show as well. Because of this, they also have no obliga-
tion to invest. Thus, on the most basic level, the show
represents a private equity funding process for entrepre-
neurs with investors using similar investment metrics to
the traditional angel financing market.

To capture the information from these pitches, a team
of research assistants hand-collected and double-keyed
each available presentation, from each episode, from
seasons 1 to 6 of the television show. A third party then
reconciled any discrepancies found between the two sets
of input data in order to improve data accuracy and
minimize the potential for human error.

Several variables were collected to capture angel
financing. First, we consider whether entrepreneurial
teams received an offer from an investor(s), or the
extensive margin. This variable, Boffer,^ is an indicator
equal to one for those pitches that received at least one
offer and zero if the team received no offers. The
intensive margin, or the amount of financing contin-
gent upon receiving an offer, is also captured, as well
as the equity stake traded for this investment. Final
company valuation is the quotient of the accepted
dollar amount and the accepted equity amount. Given
the final company valuation, the difference between
accepted final company valuation with the investors
and the initial company valuation the entrepreneurs
presented (Bbid-ask spread^) is also calculated. This
is an important metric to consider as it allows the final
valuations to be viewed in reference to initial valua-
tions. With this difference, we are able to analyze the
number of female teams that received final valuations
either equal, less, or greater to their initial valuations,
as compared to male teams, and the magnitude of this
differential.

The independent variable of interest is the gender
composition of entrepreneurial teams. In addition to
capturing team size, several characterizations of what
is considered a Bfemale^ team are used. First, we con-
sider the starkest measure, in which a team is considered
Bfemale^ if it is entirely composed of women. This may
include teams of individuals that are women or a single
female entrepreneur.8 Thus, our variable Ball-female^ is
an indicator equal to one for those teams that are all
female and zero for those teams with 100% male com-
position (Ball-male^). Also, we examine the gender-

5 https://angel.co/
6 These investors indicate they have come into contact with new
entrepreneurs via this avenue in several interviews (Parmar 2014;
Trang Ho 2015).
7 This information was taken from publicly available information
across several sources on the internet, including LinkedIn reports, as
well as Forbes’ list of the wealthiest Americans. 8 Seventeen percent of the individual teams are women.
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funding relationship using a Bfemale-mixed^ team var-
iable, which is an indicator equal to one for those teams
that have at least one female, and equal to zero if the
team is all male.

Additionally, we carefully consider and record
other characteristics that capture entrepreneur/team
and firm characteristics that may be correlated with
gender and help determine funding. If not included
as control variables, the estimates may suffer from
omitted variables bias. For instance, the financial
background of the firm may be correlated with both
gender composition and financing outcomes. Thus,
the analysis includes prior sales to date, production
costs and selling prices, as well as the amount per-
sonal capital invested into the business as control
variables. Similarly, if female-led companies are
likely to be younger firms, which may be correlated
with funding, then firms age is also an important
control variable. While we cannot ensure that all
possible omitted variables are accounted for, by
including these variables as control variables, we
are able to somewhat mitigate this issue.

In addition to the control variables, we also pay
special attention to the role of firm industry. As prior
literature suggests that women are more likely to enter
highly competitive, and therefore less profitable indus-
tries such as service and retail (Loscocco et al. 1991; Du
Rietz and Henrekson 2000; Fairlie and Robb 2009), it
may be the case that industry, and not gender, is driving
financing outcomes. Thus, we include industry as a
control variable.

Further, as the relationship between gender and
financing outcome may differ depending on the in-
dustry of the firm, the moderating effect of industry
is also considered. This allows the relationship be-
tween gender and financing to vary based on indus-
try to take into account that the different industries
women choose to enter may be have different
funding outcomes. This study quantifies industry
using the Global Industry Classification Standard
(GICS) classification (De Bhojraj et al. 2003). To
be even more descriptive, we create 28 unique in-
dustry codes, by taking into account that companies
may span across industries. We believe this ap-
proach represents a reasonable quantification of in-
dustry, particularly as many papers in the existing
literature operationalize industry with broader mea-
sures (Bhattacharya and Bloch 2004; Davis and
Henrekson 1999; Degryse et al. 2012; Sato 1989).

4 Summary statistics

In total, the sample consists of 495 entrepreneurial
pitches. Table 1 provides descriptive statistics regarding
the gender composition of entrepreneurial teams and
other variables. Of the total number of pitches, approx-
imately 60% are from male teams. Interestingly, very
few of the pitches are from teams with mixed gender
composition. While 26% of the pitches are from all-
female teams, only 14% are from mixed teams. Table 1
also shows that the differences in a large set of company
characteristics do not differ between all-female and all-
male teams. t tests in the difference in means between
all-female and all-male companies do not differ signif-
icantly when comparing company age, entrepreneurial
team size, personal capital invested, production cost,
selling price per unit, or total prior company sales. Thus,
on average, the descriptive statistics indicate that teams
do not differ in fundamental company characteristics
that typically determine investment.

The gender composition of our sample shows several
helpful similarities to the outside angel financing in the
USA. First, on the firm level in our sample, 40% of teams
in the sample have at least one female entrepreneur; 26%
of teams contain only females, and 14% aremixed gender
teams. Out of themixed teams, themajority is two-person
mixed gender teams. As a comparison, in the USA in
2012, 36% of all businesses were women-owned (U.S.
Census Bureau 2012). Thus, the representative propor-
tion of women-owned firms in the sample is similar to the
proportion in the USA, and both are well below majority.
Second, on the entrepreneur level, the gender composi-
tion of our sample is also similar to that in the USA. In
our sample, 35% of all of entrepreneurs are female, which
is very similar to the 37% of new female entrepreneurs in
the USA in 2014 (Fairlie et al. 2015).

As mentioned earlier, the analysis explicitly takes into
account that the relationship between gender and funding
may vary based on industry using the GICS code. The
GICS consists of 10 different industry sectors, ranging
from consumer discretionary to information technology
to utilities. Table 1 shows the distribution of companies
across industries. Most firms are in the consumer discre-
tionary and consumer staples industry, with a combined
78% of the companies coming from one of these two
industries. The former includes automobiles and compo-
nents, consumer durables and apparel, consumer services,
media, and retailing, while the latter includes food and
staples retailing, food, beverage and tobacco, and
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Table 1 Descriptive statistics of sample of entrepreneurial pitches

(1) (2) (3)
All teams All-female teams All-male teams

Number of pitches 495 128 296

Number of offers 515 129 308

Maximum number of offers 5 5 4

Dependent variables

Intensive margin

Yield ratesa

At least one offer 63% 64% 63%

One offer only 33% 38% 32%

Multiple offers 30% 26% 30%

Accepted offer 51% 55% 49%

Rejected offer 11% 9% 14%

Extensive margin

Average dollar amount accepted $272,545 $197,232 $318,000

Average equity amount accepted 32% 37% 31% b

Average accepted company valuation $1,250,153 $827,454 $1,450,838

Average accepted company valuation (normalized) 0.64 0.63 0.63

Average bid-ask spread −$812,071.60 −$581,070.60 −$961,297.80
Average bid-ask spread (normalized) −0.36 −0.37 −0.37

Control variables

Industry compositionc

Consumer discretionary 239 68 136

Consumer staples 146 43 78

Energy 1 0 1

Financial services 3 0 3

Health care 6 2 4

Industrials 16 3 13

Information technology 8 0 8

Materials 2 0 0

Telecommunication services 3 2 1

Utilities 4 1 3

Asking dollar amount $259,855 $159,906 $320,253 b

Asking equity amount 18% 19% 17% b

Asking company valuation $2,166,046 $1,323,934 $2,655,928 b

Average team size 1.48 1.38 1.37

Total sales $782,514 $894,291 $703,097

Production cost per unit $148 $16 $264

Price per unit $443 $71 $773

Company age (years) 2.34 2.18 2.13

Personal capital invested $292,921 $159,668 $407,906

Column 1 includes descriptive statistics for all teams, including all male, all female, and teams with mixed-composition of male and female.
All-female teams (column 2) are those entrepreneurial teams with only female members, similarly for all-male teams (column 3).
Normalized values are calculated by dividing by initial company valuation. Average accepted company valuation is not the product of
average dollar amount and equity. This is because the valuation for each company uses corresponding dollar and equity amounts for each
company, while average dollar and average equity are calculated within each separate variable
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household and personal products (MSCI 2016). Howev-
er, companies in this context may span across multiple
industries. For instance, a company producing teddy
bears with MP3 players that record and transmit mes-
sages globally is considered both consumer discretionary
for the teddy bear element, as well as telecommunica-
tions, given the more technological features. Thus, we
also assign companies in multiple industries a unique
industry code, modifying the initial 10 GICS industry
codes to include 28 possible variations.

The data reveals several similarities as well as differ-
ences in the industry composition by gender. As shown
in Table 1, most firms in the sample (78%) are consumer
discretionary and consumer staples firms. Further, the
majority of both all-female and all-male teams fall into
consumer discretionary and consumer staples. However,
all-female teams come from a smaller range of industries
than all-male teams. Male teams span across almost all
28 classifications, while female teams cover approxi-
mately half of the sectors. Moreover, the industry distri-
bution for mixed teams more closely mirrors that of all-
female teams. Not surprisingly, a Kolmogorov-Smirnov
test suggests that the distribution of industries between
all-female and all-male pitches differs only slightly.

Where all-female and all-male teams begin to differ
significantly is in the asking valuations. The descriptive
statistics suggest that all-female teams tend to ask for
less capital and release higher equity stakes in their
firms. As shown in Table 1, the average company val-
uation across all teams is approximately $2.2 million;
yet, for all-male teams, the average asking valuation is
closer to $3 million, while all-female team valuations
are closer to $1 million, and this difference is statistical-
ly significant. On average, all-female teams ask for half
the dollar amount than of that all male teams and are also
initially willing to exchange, 2% more equity stake in
their company. Interestingly, despite the significantly
lower valuations of all-female companies, the descrip-
tive statistics in Table 1 suggest that all-male companies

are poorer performers with lower total sales than all-
female teams, and more than twice the amount of per-
sonal capital invested, although these differences are not
statistically significant.

Table 1 also shows several measures of the extensive
margin, or yield rates. The data indicate that 63% of all
entrepreneurial pitches result in at least one offer by the
investors. Further, this yield rate does not statistically
differ between all-female and all-male teams. Sixty-
four percent of the pitches by all-female teams receive
at least one offer by the investors, compared to 63% of
the all-male teams, and this difference is also not statis-
tically significant. Furthermore, about half of the pitches
receive multiple offers. Specifically, 30% of total entre-
preneurial pitches result in multiple offers; 26% of all-
female teams receive multiple offers and 30% of all-male
teams, yet these percentages are not statistically different
from one another. Of the 310 pitches that received offers,
18% could not come to an agreement with the inves-
tor(s). Of the total number of teams, all-female teams had
a 9% rejection rate, while all-male teams had a 14%
reject rate, yet this was not statistically different. Alto-
gether, no statistical difference between the yield rates
for all-female teams versus all-male teams was found.

Table 1 provides descriptive statistics on the intensive
margin as well. Investments are on average $272,000 for
a 32% equity stake. This is similar to the amount
discussed as the baseline investment in the traditional
angel financing process (Benjamin and Margulis 2001).
The average accepted valuation for all teams here is
approximately $1.3 million,9 with the majority of com-
panies accepting lower than their asking valuations (as
the negative bid-ask spread in Table 1 suggests).

9 This value does not represent the quotient of the accepted dollar
amount and the accepted equity amount. This is because the average
accepted valuation for each company uses corresponding dollar and
equity amounts for each company, while average dollar and average
equity are calculated within each separate variable.

a Yield rates are calculated based on the total number of entrepreneurial pitches in that category. For instance, yield rates for column 1
consider the number of offers of each type divided by the total number of pitches by all teams (all-female, all-male and mixed). Yield rates in
column 2 indicate the total number of offers of each type divided by the number of all-female teams
b Indicates the t test of means between all-female and all-male entrepreneurial teams is significantly different at the 5% level
cWe categorize industries using the Global Industry Classification System (GICS). Consumer discretionary includes automobiles, consumer
durables and apparel, consumer services, media, and retail. Consumer staples include food and beverage, tobacco, household, and personal
products. Financial services include banks, insurance, and real estate. Health care includes healthcare equipment and services, pharmaceu-
ticals, and biotechnology. Industrials include capital goods, commercial and professional services, and transportation. Information technol-
ogy includes software and software-related services, technology hardware and equipment, and semiconductors and semiconductor
equipment. The distribution of pitches is shown for the 10 GICS sectors
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Regardless of gender composition, teams accept offers
at around 63% of their initial asking valuation.

In order to understand the contextual background for
these magnitudes, the final company valuations and bid-
ask spreads are also measured as percentages of the
initial company valuations (Bnormalized^).10 Thus, we
divide the final company valuations and bid-ask spreads
by the initial company valuations to see how much
smaller (or larger) the final company valuations are in
relation to the initial request. Out of all the measures
composing the final valuation, only the average equity
amount accepted statistically differs between all-female
and all-male teams. Namely, all-female teams, on aver-
age, accept offers giving a larger equity stake in the
company to the investors, relative to their all-male
counterparts.

Table 2 shows the correlation between the variables
used in the analysis. Here, we observe preliminary indi-
cations of the negative correlation between gender of
teams and investment, and the positive correlation to
equity traded. Similarly, female teams are negatively
correlated with both final and initial company valuation,
and initial dollar amount presented.

5 Results

We use ordinary least squares regression to measure the
relationship between gender and angel financing. The
main dependent variables include whether the team
received an offer, the final company valuation, and the
bid-ask spread. Several control variables that may influ-
ence investment and potentially be correlated with gen-
der, including team size, age of the company, and total
firm sales to date, are also included. As the final angel
investment can be affected by the entrepreneur’s initial

10 The normalized final company valuation and normalized bid-ask
spread are equal to the final company valuation divided by the initial
company valuation and the bid-ask spread divided by the initial com-
pany valuation, respectively.

Table 2 Correlation table demonstrating correlations between all dependent and independent variables

Female
team

Final
comp
val.

Bid-ask
spread

Asking
dollar
amount

Asking
equity
percentage

Initial
comp
val.

Total
#
entre.

Industry Comp
age

Total
sales to
date

Education
revealed

Female
investor

Female team 1.00

Final
company
valuation

−0.12 1.00

Bid-ask
spread

0.16 −0.39 1.00

Asking dollar
amount

−0.15 0.85 −0.71 1.00

Asking
equity
percentage

0.24 −0.29 0.30 −0.17 1.00

Initial
company
valuation

−0.16 0.90 −0.75 0.95 −0.35 1.00

Total #
entrepre-
neurs

0.10 −0.04 0.04 −0.09 −0.21 −0.05 1.00

Industry −0.27 0.03 −0.03 0.00 −0.27 0.04 −0.18 1.00

Company
age

0.11 −0.06 −0.03 0.03 0.20 −0.03 −0.16 −0.13 1.00

Total sales to
date

0.12 0.25 −0.40 0.38 −0.14 0.36 0.08 −0.03 0.15 1.00

Education
revealed

−0.04 0.07 −0.19 0.05 −0.12 0.14 −0.06 0.28 −0.12 −0.03 1.00

Female
investor

0.34 −0.13 0.14 −0.14 0.05 −0.16 0.27 −0.16 0.16 0.11 −0.09 1.00
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company valuation, the asking dollar amount and asking
equity percentage are also included as determinants of
final valuation.

Table 3 indicates the results of the analysis examining
the differences in whether the team received an offer, the
final company valuation, and the bid-ask spread between
all-female and all-male teams. Model 1 examines the
relationship between the gender composition of the team
and the likelihood of receiving an offer. Similar to Buttner
and Rosen (1989) and Becker-Blease and Sohl (2007), we
fail to find significant differences in the likelihood of
receiving funding for all-female versus all-male teams.

The remaining models examine final company valua-
tion and bid-ask spread, respectively. If it were the case that
asking valuation completely determined final valuation,
other variables such as gender would not be significant in
their relationship to the final valuations. Model 2 shows
however, that all-female teams have a $1.2 million higher
final company valuation than all-male teams, while includ-
ing asking valuation as a control variable. Thus, at equiv-
alent levels of initial valuation, sales, age, etc., female

teams have higher final valuations, without considering
additional covariates. Similarly, model 3 shows that a
positive relationship exists between the gender composi-
tion of the team and the bid-ask spread. The average bid-
ask spread for all-female teams is $982,000 larger than for
all-male teams due to the increased final company valua-
tion. Results also show that as expected, asking equity is
correlated with final valuation.

Table 4 indicates the results of the main analysis of
Table 3, with an additional interaction effect between
gender and the industry variable to allow the relation-
ship between gender and financing to vary based on
industry. Model 1 shows that even when including the
interaction effect, there is no evidence that all-female
teams are more or less likely to receive offers than all-
male teams. However, it is evident frommodel 2 that the
differential impact of industry matters in this setting.
Both the direct relationship of an all-female team and
the interaction effect are significant, suggesting that not
only is team gender related to final company valuation,
but that this relationship depends on industry. When the

Table 3 The relationship between all-female teams and success measure outcomes for angel financing

(1) (2) (3)
Variables Offera Final company valuation Bid-ask spread

Female team 0.002 1,193,898.585* 982,047.761*

[0.070] [656,184.973] [549,406.584]

Total # entrepreneurs 0.075 871,238.155* 877,692.814**

[0.055] [485,141.827] [406,196.614]

Industry −0.006 21,131.615 53,566.799

[0.005] [50,526.375] [42,304.418]

Company age −0.015 −40,367.767 28,159.429

[0.017] [164,049.402] [137,354.291]

Total sales to date −0.000 −0.178* −0.162*
[0.000] [0.100] [0.084]

Asking dollar amount −0.000 6.932*** −2.612***
[0.000] [0.764] [0.640]

Asking equity percentage −0.009** −83,039.527** 27,439.474

[0.003] [38,285.690] [32,055.611]

Constant 0.772*** −375,116.502 −2,287,769.359**
[0.121] [1,253,911.562] [1,049,867.487]

Observations 215 106 106

Adjusted R-squared 0.034 0.483 0.267

Standard errors in brackets

***p < 0.01; **p < 0.05; *p < 0.1
aModel (1) dependent variable is binary; BOffer^ is equal to one for teams that received at least one offer and equal to zero for teams that
received no offers
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coefficients of the direct effect and the interaction effect
are added together, the combined result is that gender
influences final company valuation by $685,000. In
other words, all-female teams receive lower final com-
pany valuations than all male teams by this magnitude,
holding all else constant.

Model 3 echoes the result of model 2, showing
that when the direct effect and interaction effect
for bid-ask spreads are combined, the net result is
that all-female teams have bid-ask spreads that are
$581,000 less than all-male teams. The bid-ask
spreads for all-female teams are smaller than for
all-male teams as female teams ask for less and
are more likely to be provided with final valua-
tions closer to their initial ask.

In order to further understand the determinants
of the differences in funding, Table 5 shows the

relationship between the three initial financial
variables (asking dollar amount, asking equity
amount, and initial company valuation) and the
gender composition of the team. Next, the differ-
ences in the initial asking dollar amount, asking
equity percentage, and initial company valuation
between all-female and all-male teams are ana-
lyzed, as initial valuation is likely a strong pre-
dictor of final valuation. If no gender differences
exist in initial valuation, it would be the case that
gender is not significant in predicting initial val-
uation when controlling for sales, company age,
industry, etc. However, model 1 indicates that
even when considering similar industries, sales,
company age, etc., the gender of the team is
correlated with initial valuation. An all-female
team, on average, has an asking dollar amount

Table 4 The relationship between all-female teams and success measure outcomes for angel financing taking into consideration interaction
effects

(1) (2) (3)
Variables Offera Final company valuation Bid-ask spread

Female team 0.063 −2,914,479.838*** −2,435,249.571***
[0.083] [672,978.451] [566,461.443]

Female team industry −0.024 2,229,307.430*** 1,854,309.791***

[0.018] [250,617.809] [210,950.775]

Total # entrepreneurs 0.076 576,279.716 632,350.107**

[0.055] [363,401.110] [305,883.074]

Industry −0.004 −22,902.562 16,939.726

[0.006] [38,013.188] [31,996.574]

Company age −0.014 22,992.250 80,861.492

[0.017] [122,577.608] [103,176.392]

Total sales to date −0.000 −0.099 −0.096
[0.000] [0.075] [0.063]

Asking dollar amount −0.000 6.574*** −2.910***
[0.000] [0.571] [0.481]

Asking equity percentage −0.009** −72,957.682** 35,825.426

[0.003] [28,581.185] [24,057.441]

Constant 0.763*** 52,297.022 −1,932,252.183**
[0.120] [936,572.098] [788,334.279]

Observations 215 106 106

Adjusted R-squared 0.038 0.712 0.588

Standard errors in brackets

***p < 0.01; ** p < 0.05; *p < 0.1
aModel (1) dependent variable is binary; BOffer^ is equal to one for teams that received at least one offer and equal to zero for teams that
received no offers
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that is $130,000 less than all-male teams. Model
2 shows that all-female teams initially offer 2.5%
more equity in their company, therefore lowering
average company valuations to $1.4 million be-
low that of all-male teams, as shown in model 3.

Further, we separately examine the two industries
in which teams are heavily concentrated, in order to
determine if firms in the two industries vary signif-
icantly in their initial company valuations. Table 6
examines the same initial financial variables as in

Table 5 The relationship between all-female teams and initial asking valuations

(1) (2) (3)
Variables Asking dollar Asking equity Initial company

valuation

Female team −130,058.317** 2.481* −1,378,930.863**
[54,727.889] [1.380] [632,373.268]

Total # entrepreneurs −25,096.261 −1.270 43,016.386

[43,174.998] [1.088] [498,881.194]

Industry 8830.526** −0.163 77,457.417

[4178.701] [0.105] [48,284.317]

Company age −14,073.948 1.557*** −275,095.705*
[12,713.271] [0.321] [146,900.110]

Total sales to date 0.050*** −0.000*** 0.514***

[0.009] [0.000] [0.106]

Constant 285,471.509*** 15.521*** 2,643,320.904***

[82,151.800] [2.071] [949,252.801]

Observations 215 215 215

Adjusted R-squared 0.148 0.139 0.113

Standard errors in brackets

***p < 0.01; **p < 0.05; *p < 0.1

Table 6 The relationship between all-female teams and initial asking valuations in consumer discretionary

(1) (2) (3)
Variables Asking dollar Asking equity Initial company

valuation

Female teams −103,170.964** 2.754 −1,222,827.76
[50,723.800] [1.689] [762,771.346]

Total # entrepreneurs 14,769.461 −1.056 203,851.836

[45,121.471] [1.503] [678,524.975]

Company age −5147.194 0.897** −267,575.408
[12,016.313] [0.400] [180,698.193]

Total sales to date 0.032*** −0.000* 0.343***

[0.008] [0.000] [0.120]

Constant 216,824.798*** 15.676*** 2,599,264.412**

[79,153.311] [2.636] [1,190,286.971]

Observations 108 108 108

Adjusted R-squared 0.133 0.065 0.073

Standard errors in brackets

***p < 0.01; **p < 0.05; *p < 0.1
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Table 5, looking at only those firms in consumer
discretionary. Similarly, Table 7 displays the results
for only those firms in consumer staples.

Model 1 from Tables 6 and 7 indicates that all-female
teams in both industries ask for lower dollar amounts
than all-male teams, but this difference is larger in
consumer staples. Further, all-female teams in consumer
staples offer more equity in their companies than teams
in consumer discretionary, as shown in model 2 of
Tables 6 and 7. Thus, model 3 in Table 7 indicates that
all-female teams in consumer staples have initial com-
pany valuations that are $2 million below that of all-
male teams, while in consumer discretionary, all-female
teams value themselves at $1.2 million below that of all-
males, on average, as shown in model 3 of Table 6.
Overall, female teams remain substantially undervalued
in regards to their initial asks in the main industries.

6 Robustness

6.1 Lower valuation as an optimal strategy

Thus far, while the results indicate that female teams ask
for lower capitalization at higher equity amounts, we
have remained agnostic as to the reason. While exam-
ining all of the potential reasons is beyond the scope of

this paper, one potential reason is that women asking for
less is the optimal equilibrium response given they
believe asking for more will lower their likelihood of
obtaining investment altogether. If lower valuations by
women are optimal, it should be the outcome that, all
else equal, female teams with higher valuations are less
likely to receive funding (Amanatullah and Morris
2010; Amanatullah and Tinsley 2013; Moss-Racusin
and Rudman 2010).

Two analyses provide evidence that female teams
with higher valuations are not less likely to receive
investment. First, the main results already suggest that
this is not the case. If women who ask for higher
valuation are less likely to obtain investment, then con-
trolling for initial company valuation, the results should
show differences in the likelihood of receiving an offer.
Since on average, female valuations are much lower,
this suggests women could ask for more without
compromising the likelihood of receiving an offer.

To further eliminate this possibility, we analyze the
probabilities of receiving an offer within quartiles of
initial company valuation, by splitting the sample into
quartiles based on initial company valuation and exam-
ining whether differences exist in the likelihood of re-
ceiving an offer between male and female teams within
each quartile. If it is the case that women strategically
value their companies with lower capitalization to

Table 7 The relationship between all-female teams and initial asking valuations in consumer staples

(1) (2) (3)
Variables Asking dollar Asking equity Initial company

valuation

Female teams −164,612.026* 5.372* −2,094,973.609**
[95,760.783] [2.721] [1,005,141.164]

Total # entrepreneurs −27,098.623 −1.540 110,182.726

[67,611.850] [1.921] [709,679.383]

Company age −13,257.677 4.425*** −249,747.292
[24,633.300] [0.700] [258,560.375]

Total sales to date 0.027 −0.000*** 0.289

[0.019] [0.000] [0.195]

Constant 337,825.404** 10.921*** 2,859,505.726**

[127,633.573] [3.627] [1,339,689.936]

Observations 62 62 62

Adjusted R-squared 0.011 0.394 0.029

Standard errors in brackets

***p < 0.01; **p < 0.05; *p < 0.1
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prevent deal failure, funding probabilities for female
versus male teams should be significantly lower in the
higher quartiles.

Table 8 shows that in fact, this is not the case.
Models 1–4 show the regression results for the
subsequent quartiles of initial company valuations.
All models indicate that the likelihood of receiving
an offer from investors is not statistically different
between all-female and all-male teams regardless
of the magnitude of the initial company valuation.
Thus, results provide preliminary evidence that
lower initial company valuations are not an opti-
mal strategy to prevent pitch failure.

6.2 Selection bias and generalizability

As mentioned earlier, several elements of the setting
create selection issues. For clarity, we separately discuss
the threats to external and internal validity that these
issues present. The former consists of the set of issues
that pose threats to the generalizability of the results to

the angel investment environment outside of the show.
The latter are the issues that compromise the relation-
ship measure here between gender and funding. While
we do not have a solution for each issue, we discuss the
threats each pose as comprehensively as possible.

6.2.1 External validity

Some of the limits to generalizability arise from how the
entrepreneurial pitch competition is different from the
traditional angel financing process. As discussed in
Section 3, there are several important differences in the
process itself. First, angel investors typically come
across investment opportunities through social connec-
tions, cold-calls, and now increasingly through online
portals, and then choose which projects to move forward
with. This is in contrast to the television show, in which
producers chose the pitches to present to the investors.

Compared to the actual set of pitches angel investors
are meeting with, however, it is doubtful that the likeli-
hood of investment for the set of pitches producers

Table 8 The relationship between all-female teams and success measure outcomes for each quartile of initial company valuations

(1)a (2) (3) (4)
Variables Offer Offer Offer Offer

Female team −0.035 0.205 0.094 0.034

[0.265] [0.165] [0.156] [0.237]

Female team industry −0.004 −0.043 −0.028 0.011

[0.124] [0.033] [0.026] [0.061]

Total # entrepreneurs −0.143 0.067 0.141 0.121

[0.155] [0.100] [0.102] [0.123]

Industry −0.039** 0.013 −0.005 0.001

[0.019] [0.020] [0.007] [0.010]

Company age −0.046 0.035 −0.048 −0.027
[0.040] [0.038] [0.032] [0.040]

Total sales to date 0.000 −0.000 −0.000 −0.000
[0.000] [0.000] [0.000] [0.000]

Constant 0.922*** 0.401* 0.680*** 0.628**

[0.245] [0.207] [0.189] [0.242]

Observations 46 56 61 52

Adjusted R-squared −0.002 −0.035 0.086 −0.067

Standard errors in brackets

*** p < 0.01; **p < 0.05; *p < 0.1
aModel (1) is for the 1st quartile of initial company valuations up to $450,000.Model (2) is for the 2nd quartile of initial company valuations
from $450,000 to $933,334.Model (3) is for the 3rd quartile of initial company valuations from $933,335 to $2,000,000. Model (4) is for the
4th quartile of initial company valuations greater than $2,000,000
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choose would be higher. If investors are more likely to
invest in the set of pitches producers choose, this would
suggest that somehow producers have a better under-
standing of the projects investors would like to fund
then the investors themselves. So, given this consider-
ation, it is likely that the yield rates for a particular
investor outside of the show are higher.

Issues regarding generalizability also arise as pro-
ducers ostensibly choose pitches based on entertainment
value. In terms of external validity, this is problematic if
the set of pitches chosen by producers are markedly
different from the outside environment of companies
typically seeking angel investment.

Several elements are important to consider when con-
sidering this. As mentioned earlier, perhaps the most
important element to keep in mind is that the investors
use their own funds. Thus, even if the producers are
choosing the set of pitches the investors observe, the
willingness to invest and investment amounts reflect the
actual willingness to pay of the investors and this is likely
to echo their willingness to pay outside of the show, albeit
with some noise. Furthermore, in Section 4, several com-
parisons of the sample to the outside population of angel
investment show similarities that reasonably suggest the
results provide preliminary evidence for generalizability
to the outside environment in the USA.

Entertainment value may also be determined by the
industry of these firms. Producers may choose firms
from certain industries because they are some combina-
tion of the following: (1) more inherently entertaining,
or (2) easier to explain to audiences. This is problematic
if these companies are in industries that are different
than the companies seeking angel financing outside of
the show.

The sample here shows that 78% of the pitches are
from firms in two industries—consumer discretionary
and consumer staples. As mentioned earlier, this includes
a fairly wide range of industries. While a more narrow
classification system may be beneficial, our industry
composition is relatively similar to several accounts of
angel financing in the USA (Shane 2012). Business
angels are generally much less industry-specialized than
venture capitalists (Van Osnabrugge 2000). According to
the Kauffman Index of Growth Entrepreneurship (2016),
new high growth ventures are in a wide range of indus-
tries that fall into our categorization of consumer discre-
tionary or consumer staples industries, such as retail,
food and beverage, and advertising and marketing
(Morelix et al. 2016). Furthermore, based on a 2015

study of the most desirable industries for starting a high
growth business, five out of the top eight industries, or
63%, fall into either the consumer discretionary or con-
sumer staples sectors (Winfrey 2015). Therefore, the
industry classifications of the firms on the show are not
inconsistent with the high growth firms seeking angel
financing outside of the show.

Several other elements may contribute to inflated
valuations and yield rates relative to the outside environ-
ment. As mentioned earlier, the competitive nature of the
show may artificially inflate valuations for those compa-
nies with interest from multiple investors. It is important
to recognize, however, that while competition on the
show is more direct, competition among angel investors
outside of the show also exists (Arrington 2010;
MacLeod 2010). Thus, the claim that this competition
is completely unlike reality is not entirely accurate.

Another artifact that may inflate valuations and yield
rates is that a large part of the due diligence process is
done after the deal is reached. Thus, investors may
invest in deals they may not have otherwise relative to
the outside angel investment process. While more due
diligence is conducted after the investment event for the
television show, investors are able to cancel deals given
that they believe the pitches on the showmisrepresented
the actual company. While we do not have the actual
statistics, anecdotal evidence suggests that approximate-
ly 15% of deals fall through after the due diligence is
conducted (Business Insider Feloni 2015). This suggests
that while this problem exists, at least it is not a majority
of the deals. While we do not have a way of addressing
those deals that fail or change after the show, we do
know at the very least that the investors did agree to the
deal on the show under the specific terms we capture. So
while we do acknowledge that this it is far from ideal
that deals may change after the show, at the very least
what we measure are deals that the investors agree to in
the first place. Furthermore, it is not clear that this due
diligence process is any less rigorous than it would be
outside the show as investors are using their own funds.

In addition, the due diligence process in angel financ-
ing in general is much more informal and less tenuous,
with investors relying muchmore on intuition relative to
other investment processes such as venture capital that
involve investors acting on behalf of a fund (Prowse
1998). As a result, anecdotal evidence suggests that
angel funding reaches the investment event within one
or two meetings (Business Insider Horowitz 2010).
Thus, while more of the due diligence is conducted after
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the investment process, the above discussion suggests
not only that it may be the same process, but that the
angel investment process itself is expedient relative to
other sources of capital.

The generalizability may be hindered by the fact that
the investors may alter their typical behavior because the
show is televised. For instance, investors may invest in
female-owned firms only because they want to ensure
they are not perceived as prejudiced by the audience.
This is essentially a version of the Hawthorne effect
(Roethlisberger et al. 1939), in which participants in a
study alter their behavior because they are being ob-
served. It is also important to remember again, however,
that investors are investing their own funds. Thus, while
their behavior may be different for television, it is un-
likely that they would invest in companies that they
would not invest in normally, limiting the upward bias
that the Hawthorne effect may cause.

Finally, it is important to note that there are 11 inves-
tors over the course of six seasons in total. This is a
small sample of the total population of angel investors.
This is a limitation of our data that we cannot change. In
particular, these investors are likely skewed to the more
wealthy and powerful of angel investors, as only rela-
tively well-known investors are likely to be cast. How-
ever, while not all angel investors are as wealthy and
powerful, these are very attractive qualities of the inves-
tors to entrepreneurs. Thus, while our data is limited in
this sense, at least the results apply somewhat to a subset
of angel investors that are important to entrepreneurs.

6.2.2 Internal validity

Several of the selection issues above may not only affect
external validity, but also the internal validity. The main
condition directing our analysis is that bias in measure-
ment only occurs if something about the selection pro-
cess is correlatedwith gender as well as funding, and our
results echo the differences. Vestiges of the selection
process that are not correlated with gender and funding
do not affect the results. Further, it would need to be the
case that the results of the selection issues that are
infiltrating internal validity cause the same differences
in industry choice and funding that the results show
(disparity in funding based on gender). Thus, we discuss
each potential issue in light of this requirement.

For instance, it may be the case that the entertainment
value of pitches is correlated with gender and funding.
As mentioned earlier, producers choose pitches likely

due to their entertainment value. For this to truly be an
issue here, it would need to be the case that the disparity
in funding is not because of gender per se, but because
female pitches are more/less entertaining, and entertain-
ing pitches are more/less likely to receive funding.

However, the composition of gender in the data
provides evidence that this is not the case. If gender
determined entertainment value, the show would be
entirely one gender, given that producers ostensibly only
care about entertainment value. Further, if entertainment
value of a pitch and success in angel financing are
correlated, close to all (or none) of the pitches should
be funded, if producers choose those companies for the
show with the highest entertainment value. However,
the rate of receiving at least one offer from the investors
is 63%, providing evidence that entertainment value is
not perfectly determinative of success. Thus, we have
preliminary evidence that entertainment value alone is
not driving the gender disparity in funding observed.

Furthermore, we do not know if the producers control
the content. We do know, however, that the entrepre-
neurs are not paid actors and therefore are not reading
from a script. Most essential to the analysis is that these
are real companies, and the investments made are also
real. Thus, statements about the company shown to be
untrue, regardless of the potential entertainment value
provided, would render the deals void subject to the
investors discretion. So, while producers may influence
the content of the deals, it can only be on matters
tangential to the investment. Further, if there were par-
ticular words that increased entertainment value, all
pitches would contain those words given that producers
want to increase entertainment value, but this does not
hold true.

Industry selection similarly compromises our internal
validity if and only if industry is correlated with gender
as well as funding. If this were the case, then the results
may be measuring the effect of industry alone, and not
gender. However, results show that conditional on being
a female team, the likelihood of being in one of these
two industries is almost the same for both genders.
Thus, if the selection into industry based on gender
was compromising the results, the data could not gener-
ate the disparity in funding that is observed. Further-
more, being in this industry alone does not guarantee
success/failure in funding, as approximately 47% of the
pitches in these two industries do not get funded. This
suggests that industry is not the underlying variable
driving gender disparity in funding outcomes.
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6.3 Characterization of a Bfemale^ team

In the context of the main regression analyses, a female
team is a team in which all of the members are female.
For robustness, the definition of a female team is ex-
panded to include all teams that have at least one wom-
an. Table 9 shows that the results from the main regres-
sion with the new characterization of a female team do
not substantially differ from the prior results. Model 1
shows that, on average, the team asks for $110,000 less
than all-male teams. The initial equity percentage the
team is willing to give up is 1.2% greater than all-male
teams, and initial company valuations are $1.2 million
lower than for all-male teams, as shown in models 2 and
3. This suggests that as long as one female is present, the
team still initially asks for significantly less than all-
male teams.

6.4 Alternative financing arrangements

In the main analysis, only teams whose final company
valuations consisted of a standard trade of equity for
capital are examined. Alternative investments, such as
royalty arrangements, are not included due to the diffi-
culty in assigning company valuations based on these
arrangements. Further, we did not group the deals with

alternative valuations with those with standard valua-
tion, therefore, as this would have created inconsis-
tencies both in terms of measurement as well as
generalizability.

The largest category of the alternative investment is
royalty arrangements; approximately 10% of teams re-
ceived investments consisting of royalties. Royalties are
typically valued using the present value of the projected
royalty stream, and the value of the company is then
calculated using either a discounted cash flow or multi-
ple to arrive at the current value (Liberman et al. 2011).
Given the provided information in our environment,
however, proper discount rates and multiples for each
company cannot be determined, and thus we cannot
accurately forecast future sales in order to calculate the
fair company valuation. Therefore, this cohort of pitches
remains excluded, yet given that this population is small
in comparison to the sample size, this should not signif-
icantly affect our results.

6.5 Regression to the mean and learning over seasons

The sequential nature of the seasons also brings up two
additional points in terms of robustness. First, it may be
the case that the results reflect a regression to a mean
valuation from one season to another. Regression to the

Table 9 The relationship between female (all-female and mixed) teams and initial asking valuations

(1) (2) (3)
Variables Asking dollar Asking equity Initial company

valuation

Female and mixed teams −110,159.361** 1.156 −1,195,554.617**
[45,352.212] [1.204] [527,968.661]

Total # entrepreneurs −13,174.891 −2.233** 177,572.961

[37,820.240] [1.004] [440,285.061]

Industry 8870.502** −0.224** 81,903.869*

[3638.649] [0.097] [42,359.405]

Company age −10,152.255 1.119*** −213,509.631*
[9879.829] [0.262] [115,016.224]

Total sales to date 0.049*** −0.000*** 0.529***

[0.008] [0.000] [0.095]

Constant 261,014.119*** 18.035*** 2,296,606.605***

[68,961.272] [1.831] [802,814.003]

Observations 254 254 254

Adjusted R-squared 0.154 0.109 0.126

Standard errors in brackets

***p < 0.01; **p < 0.05; *p < 0.1
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mean here would imply that each observation (pitch) has
two components; the mean of the sample plus a random
component. For example, an individual pitch valuation
may be high, but this may be partly due to some average
characteristic of the pitch plus a random component,
such as a very telegenic entrepreneur. Regression to
the mean suggests that even though one pitch may
obtain a high valuation, the next valuation will be closer
to the mean (lower). This would suggest that, on aver-
age, the mean of pitches for each season would be the
same. However, we find that the mean valuation is not
the same in each season, but in fact rises in most
seasons.11

An additional concern is that entrepreneurs learn to
increase their valuations over time. It is important to
remember that what would influence the measurement
of the relationship between gender and funding is if
learning over seasons is correlated with gender and also
affected funding. If the entrepreneurs learn from one
season to next and this is determining both the funding
and is correlated with gender, then the main effect
should change when including a variable reflecting the
season of a pitch. Results in Table 10 with variables
taking into account the season of the pitch provide
evidence that this is not the case. Thus, even if learning
is happening from one season to the next in terms of
changing valuations, this does not eliminate the signif-
icance of the relationship between gender and financing.

6.6 Additional covariates

Several other additional covariates were added to the
regression analysis that may be correlated with funding,
such as the production cost and unit selling price, yet
none were correlated with funding nor changed the
results regarding gender. Perhaps the most interesting
of these is the education levels of the entrepreneurs.
Unfortunately, we do not know the education level of
every entrepreneur, as not every entrepreneur reveals his
or her education. We do, however, have data on whether
the entrepreneur revealed their education altogether. As
Table 11 shows, including this covariate, like the other
additional covariates we examined, does not change our
results nor is this covariate significant.

7 Discussion and conclusions

This paper investigates the relationship between success
rates in angel financing and the gender composition of
teams using unique hand-collected data from nearly 500
US entrepreneurial pitches. The results show that there
is no gender disparity in the likelihood of receiving
angel funding, regardless of the magnitude of initial
company valuations. Rather, this analysis finds that the
disparities lie in the magnitude of final capital received,
as women-owned firms receive less funding from angel
investors than their male counterparts and that this de-
pends on industry. Women-owned firms, depending on
industry, receive company valuations that are, on aver-
age, $685,000 less than those of all-male firms, control-
ling for numerous firm and entrepreneurial characteris-
tics. These differences remain statistically significant
even if only one female is present on the team,
suggesting that even a non-zero amount of women
on entrepreneurial teams is associated with lower
company valuations. These analysis also shows that
gender disparities in angel financing in this setting is
a result of all-female teams asking for less, rather
than being based on the actual attributes of the com-
pany itself, suggesting that limitations to funding
may be partly self-imposed. Women-owned compa-
nies may obtain less funding because they ask for
less.

We also find evidence that seeking out lower valua-
tions by female teams is not an optimal strategy to
ensure funding is received. It is important to make this
distinction, given that whether or not this strategy is
optimal informs our implications for female entrepre-
neurs. If a lower asking valuation is optimal for female
teams due to gender roles for instance, then the resulting
question is why investors penalize female-owned firms
for asking for more. If undervaluation is not an optimal
strategy however, then the prescription for obtaining
more capital lies in the hands of the female entrepre-
neurs themselves.

Our evidence shows that in fact, women are not at
risk of losing an offer if their valuations are higher in this
setting. Altogether, this suggests that not only are the
limitations to angel financing faced by female teams at
least party self-imposed in this context but also present-
ing lower valuations to investors in this competition is
not an optimal strategy. We perceive this as an encour-
aging finding for female entrepreneurs. In this environ-
ment, asking for more does not decrease one’s chances

11 Results here excluded for brevity and available upon request from
corresponding author.
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of being funded. Thus, the possibility exists that in-
creased capitalization may come simply from asking
for a higher initial valuation.

While we are careful to keep in mind that there
are limitations to the generalizability of our results
outside of the show, our results provide prelimi-
nary insights for entrepreneurs and policy makers
for overcoming the general funding differences
between male- and female-led companies that the

prior literature has documented. The findings here
reinforce the importance of research by female
entrepreneurs into both comparable company valu-
ation and forecasting of their future business in
order to ensure proper company valuation.

For policymakers, the results suggest that edu-
cating female entrepreneurs regarding their valua-
tion process may be an important element of de-
creasing the gender disparity in financing of

Table 10 The relationship between all-female teams and success measure outcomes for angel financing taking into consideration interaction
effects, controlling for season

(1) (2) (3)
Variables Offera Final company valuation Bid-ask spread

Female team 0.063 −2,898,961.133*** −2,413,557.307***
[0.085] [689,310.496] [582,269.973]

Female team industry −0.026 2,234,936.129*** 1,868,045.296***

[0.018] [259,877.193] [219,521.807]

Total # entrepreneurs 0.073 592,826.018 610,010.096*

[0.055] [379,334.588] [320,429.098]

Industry −0.003 −25,584.559 16,187.404

[0.006] [39,222.397] [33,131.694]

Company age −0.012 17,489.930 80,020.553

[0.017] [125,580.889] [106,079.889]

Total sales to date −0.000 −0.102 −0.096
[0.000] [0.077] [0.065]

Asking dollar amount −0.000 6.559*** −2.896***
[0.000] [0.591] [0.499]

Asking equity percentage −0.008** −72,711.760** 33,984.143

[0.004] [29,860.111] [25,223.243]

Season 2 −0.066 −241,791.383 386,765.491

[0.191] [2,436,438.382] [2,058,092.717]

Season 3 −0.064 −519,560.854 −96,044.345
[0.255] [1,218,067.568] [1,028,918.280]

Season 4 −0.037 −603,451.124 −334,135.392
[0.157] [1,016,362.001] [858,534.838]

Season 5 −0.069 13,550.634 −83,795.221
[0.152] [952,523.021] [804,609.182]

Season 6 0.044 −181,670.598 −236,873.519
[0.153] [953,593.651] [805,513.557]

Constant 0.778*** 247,142.013 −1,706,329.787
[0.188] [1,326,137.652] [1,120,206.553]

Observations 215 106 106

Adjusted R-squared 0.025 0.700 0.567

Standard errors in brackets

***p < 0.01; **p < 0.05; *p < 0.1
aModel (1) dependent variable is binary; BOffer^ is equal to one for teams that received at least one offer and equal to zero for teams that
received no offers. Season 1 is not included to avoid the dummy variable trap
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entrepreneurial ventures. For instance, while the
U.S. Small Business Administration sponsors local
women’s business centers that help female entre-
preneurs access capital, our results suggest that the
inclusion of training to help female entrepreneurs
assess their valuations may be a valuable element
of such programs.

While educating women on their valuations may
be important based on our preliminary evidence, it
is unclear what this difference necessarily arises
from outside of the characteristics of the company.
While we eliminate the possibility that this is an
equilibrium response to maximize the likelihood of
investment for female teams, and we control for
company characteristics, further reasons why fe-
male teams ask for less is beyond the scope of

this work. Future research should therefore explore
the antecedents to this difference in order to hone
in on the gender disparity in funding that poten-
tially is impeding further economic growth.
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Appendix 1 Details on the television show selection
process

There are two main ways to apply to be on the
show: through an email submission or an open

Table 11 The relationship between all-female teams and successmeasure outcomes for angel financing taking into consideration interaction
effect

(1) (2) (3)
Variables Offera Final company valuation Bid-ask spread

Female team 0.062 −2,909,468.455*** −2,462,660.401***
[0.084] [676,615.550] [562,721.660]

Female team industry −0.026 2,218,974.848*** 1,910,825.914***

[0.018] [255,652.500] [212,618.820]

Total # entrepreneurs 0.076 579,963.799 612,199.285**

[0.055] [365,519.772] [303,992.264]

Industry −0.004 −24,117.124 23,583.004

[0.006] [38,547.344] [32,058.715]

Company age −0.013 26,130.748 63,694.861

[0.017] [123,900.044] [103,044.097]

Total sales to date −0.000 −0.099 −0.099
[0.000] [0.076] [0.063]

Asking dollar amount −0.000 6.574*** −2.912***
[0.000] [0.574] [0.477]

Asking equity percentage −0.009** −72,500.270** 33,323.531

[0.003] [28,787.200] [23,941.485]

Education revealed 0.051 118,560.932 −648,492.439
[0.075] [504,247.446] [419,368.075]

Constant 0.748*** 8135.246 −1,690,700.778**
[0.123] [959,724.833] [798,175.495]

Observations 215 106 106

Adjusted R-squared 0.035 0.710 0.594

Standard errors in brackets

***p < 0.01; **p < 0.05; *p < 0.1
aModel (1) dependent variable is binary; BOffer^ is equal to one for teams that received at least one offer and equal to zero for teams that
received no offers
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call. The first, an email submission, requires that
the entrepreneur email their name, age, contact
information, a recent photo of themselves, and a
brief non-confidential description of their busi-
ness, product, or idea to a general casting email.
The second option is to attend an open call audi-
tion. These auditions are held on numerous dates
every season across the USA. During the open
call, entrepreneurs are given the opportunity to do
a 1-min pitch of their business/product/idea to a
member of the casting team. However, the entre-
preneurs must have the application packet com-
pleted prior to their arrival. The application pack-
et consists of extensive paper work that detail
their business/product/idea and financials. All
open calls are open to the general public, as long
as the entrepreneurs arrive during the allotted 2-h
time-slot when numbered wristbands are distribut-
ed (ABC 2016). Only the applicants with num-
bered wristbands are guaranteed to have a chance
to pitch, or approximately the first 500 applicants.
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