Received: 21 April 2023

Revised: 14 September 2024

W) Check for updates

Accepted: 4 October 2024

DOI: 10.1002/sej.1519

RESEARCH ARTICLE

WILEY

SMS | Strategic Entrepreneurship Journal

Shifts in national entrepreneurial culture: The
promise of linguistic cultural artifacts and machine

learning analysis

Christina Kyprianou® © |
Markus Fitza*>

Siddharth Vedula?® |

Wenxi Pu®

1Department of Entrepreneurship, IE University, Madrid, Spain

2Entrepreneurship Research Institute, Technical University of Munich, Garching bei Miinchen, Germany

3Department of Accounting and Finance, Asper School of Business, University of Manitoba, Winnipeg, Manitoba, Canada

“Frankfurt School of Finance and Management, Frankfurt am Main, Germany

SUniversity of Exeter Business School, Exeter, UK

Correspondence

Christina Kyprianou, Department of
Entrepreneurship, IE University, P.° de la
Castellana 259, Floor 17, N° 9, 28046 Madrid,
Spain.

Email: christina.kyprianou@ie.edu

Siddharth Vedula, Associate Professor of
Entrepreneurship Entrepreneurship Research
Institute, Technical University of Munich
LichtenbergstraBe 6, Garching bei Miinchen,
85748, Germany.

Email: siddharth.vedula@tum.de

Funding information

Spanish State Research Agency (AEI) of the
Ministry of Science, Innovation, and
Universities, Grant/Award Number:
PID2020-117248GB-100

[Correction added on 2 December 2024, after
first online publication: Text and figures have
been updated for accuracy in this version.]

Abstract

Research Summary: We develop a dynamic view of national
entrepreneurial culture by examining the linguistic evolution
of media-produced cultural artifacts—entrepreneurship-
related newspaper articles. Applying machine learning to
690,088 articles from 103 newspapers across the
United States between 1996 and 2016, we identify a grow-
ing positivity bias toward entrepreneurship at the national
level evidenced by rising emotional tone and declining ana-
lytical thinking. This bias varies by topic, with “entrepre-
neurial aspirations and journeys” driving the trend. Our
analyses also suggest this bias may encourage the creation
of new ventures but limit venture growth potential. We
highlight theoretical and methodological contributions to
research on national entrepreneurial culture and identify

promising avenues for future research.
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Managerial Summary: We examine how a country's cultural
attitudes toward entrepreneurship change over time by
studying relevant newspaper articles. We also consider if any
changes in such attitudes may have implications for the quan-
tity and quality of a country's new ventures. After analyzing
690,088 articles from 103 newspapers across the
United States between 1996 and 2016, we find a growing
positivity bias toward entrepreneurship evidenced by increas-
ing rates of positive tone and decreasing rates of analytical
thinking. This bias is largest when media articles discuss
entrepreneurial aspirations and journeys. Our analyses also
suggest this bias may facilitate the creation of new ventures
but limit their growth potential. These findings have implica-
tions for understanding and measuring national entrepre-

neurial culture, and create opportunities for future research.

KEYWORDS
big data, cognition, emotion, entrepreneurship, LIWC, machine
learning, national culture, topic modeling

“Language is the road map of a culture. It tells you where its people come from and where they are going”—

Rita Mae Brown

1 | INTRODUCTION

The entrepreneurial culture of places and its impact on economic activity has been a long-standing topic of scholarly
inquiry (Davidsson, 1995; Hayton & Cacciotti, 2013; Lifdn & Fernandez-Serrano, 2014). The shared values, norms, and
belief systems within a community tend to influence how individuals perceive and engage in entrepreneurship as well as
their willingness to participate in entrepreneurial ventures (Autio et al., 2013; Bogatyreva et al., 2019; Calza et al., 2020;
Cardon et al., 2011; Mitchell et al., 2002). As a result, the entrepreneurial culture of a nation, reflected in its collective atti-
tudes toward entrepreneurship, often provides explanatory power beyond formal institutions and economic variables,
such as regulations, immigration policies, or education systems (Frederking, 2004; Krueger et al., 2013).

Much of the extant research has focused on how culture shapes internal, embodied attitudes and behaviors
toward entrepreneurship—what Bourdieu calls the “long-lasting dispositions of the mind and body” (Bourdieu, 1986,
p. 17). For instance, culture provides lenses through which people think and feel about entrepreneurial opportunities,
their abilities to pursue them, and the support they receive from society, government, and regulations (Aldrich &
Yang, 2012; Bogatyreva et al., 2019; Cacciotti & Hayton, 2017; Calza et al., 2020; Diez-Martin et al., 2016; Hayton
et al., 2002; Hopp & Stephan, 2012; Krueger et al., 2013; Wyrwich et al., 2016). However, culture is also reflected in
its material and symbolic expressions, or cultural artifacts, which provide tangible evidence of a society's entrepre-
neurial attitudes (Berglund et al., 2020; Berglund & Glaser, 2022; Bourdieu, 1986; Carlile et al., 2013; De clercq &
Voronov, 2009). Cultural artifacts represent the “objectified state” of culture, and are equally important in under-

standing how the social world operates (Bourdieu, 1986, p. 17).
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The media play a critical role in constructing cultural artifacts such as news stories (Bourdieu, 1986; Glynn &

Lounsbury, 2005; Peterson & Anand, 2004). Entrepreneurship-related news stories enable collective sensemaking of
entrepreneurship by mirroring and influencing related collective cognitive and affective processes (Anderson &
Warren, 2011; Cardon et al., 2011; Hindle & Klyver, 2007; Laguia & Moriano, 2021; Radu & Redien-Collot, 2008).
For instance, media reports on entrepreneurial failure events may reflect “broad community views on failure”
(Cardon et al., 2011, p. 83) while media stories about successful entrepreneurs may shape entrepreneurial identity
(Anderson & Warren, 2011) and strengthen preexisting attitudes toward entrepreneurship (Hindle & Klyver, 2007).
In this way, a nation's body of entrepreneurship-related news stories can be viewed as a national cultural artifact,
whose systematic analysis reveals a nation's cultural attitudes toward entrepreneurship. Importantly, longitudinal
analysis of these artifacts can generate insights into how national entrepreneurial culture evolves over time. Based
on these insights, our study asks: How can national entrepreneurial culture and its evolution be studied through media-
produced cultural artifacts? What implications might the evolution of these artifacts have for national entrepreneurial
activity?

We adopt a linguistic lens to answer these questions. Language serves as both a defining characteristic of textual
artifacts and a medium for expressing cognition and emotion (Achtenhagen & Welter, 2007; Cardon et al., 2011,
Mantere et al., 2013; Motoki et al., 2022). Importantly, linguistic approaches are particularly useful for uncovering
otherwise difficult-to-capture cognitive and affective dynamics in large volumes of data (Boyd & Schwartz, 2021,
Hannigan et al., 2019; Jordan & Pennebaker, 2017; Macanovic, 2022; McAllister et al., 2024; Min & Park, 2019;
Tausczik & Pennebaker, 2010), at collective levels of analysis and across cultural contexts (e.g., Bail, 2014;
Sharifan, 2009), including within the field of entrepreneurship (Cardon et al., 2011; Hang & van Weezel, 2007; von
Bloh et al.,, 2020). Together, these insights suggest that the emotional and cognitive linguistic markers of a country's
entrepreneurship-related media stories can explicate latent cognitive and emotional processes underlying the forma-
tion and change of national cultural attitudes toward entrepreneurship.

Our interest in studying the entrepreneurial culture of a nation through media-produced artifacts required a
dataset representative of a country's media coverage of entrepreneurship-related news. We therefore constructed
a dataset of 690,088 articles published about entrepreneurship-related topics in 103 regional and national newspa-
pers across the United States between 1996 and 2016. Using machine learning, specifically natural language
processing, we analyzed the linguistic content (i.e., topics) and style of media-produced artifacts, focusing on vali-
dated linguistic measures of emotion (emotional tone) and cognition (analytical thinking). Finally, we correlated these
linguistic measures with established indicators of entrepreneurial activity from the Startup Cartography Project
(Andrews et al., 2022; Guzman & Stern, 2020) and the Global Entrepreneurship Monitor (Global Entrepreneurship
Monitor, n.d.) to explore their implications.

Our findings generate three key insights. First, they point to an increasingly positive cultural bias toward entre-
preneurship in the United States, as evidenced by a rise in emotional tone coupled with a decline in analytical think-
ing over the observation period. Second, our examination of the relationship between news topics—which represent
underlying cognitive frames (DiMaggio et al., 2013; Goffman, 1974)—and linguistic style shows that this bias is not
homogeneous across all cultural representations of entrepreneurship. Instead, specific topics such as those about
entrepreneurial aspirations and journeys drive the identified trends. Third, this bias is strongly correlated with the
creation of more ventures (i.e., higher entrepreneurial quantity), but also with ventures that have lower growth
potential (i.e., lower entrepreneurial quality) (Andrews et al., 2022; Guzman & Stern, 2020).

Through this work, we offer theoretical, empirical, and methodological contributions to the study of national
entrepreneurial culture. Theoretically, we enrich the literature by focusing on the objectified aspects of culture. By
conceptualizing media stories as a tangible pathway through which culture is enacted (Carlile et al., 2013; Vogus
et al., 2010; Weick, 1979), we develop a complementary perspective to the extant literature that has primarily
focused on the embodied aspects of culture. In doing so, we also advance understanding of the media's role in shap-
ing the social construction of entrepreneurship (Achtenhagen & Welter, 2007; Downing, 2005; Fletcher, 2006;
Kennedy, 2008; Rindova et al., 2006; Suarez et al., 2021).
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Empirically, a key contribution lies in the strong relationships we observe between our patterns and established

indicators of entrepreneurial activity (startup quantity, startup quality, total entrepreneurial activity). These relation-
ships suggest that an increasingly positive cultural bias toward entrepreneurship may inspire more people to start
new ventures, but may also downplay the importance of the entrepreneurial skills and capabilities necessary for
building scalable, high-growth ventures (Anderson & Warren, 2011; Barton & Mufoz, 2023; Blanco-Gracia, 2018;
Eberhart et al., 2022; Hunt, 2015; Johansson, 2009; Shane, 2009; Suarez et al., 2021). Although these relationships
are correlational, our study paves the way for further exploration of the positive and negative impact that glorifying
entrepreneurship in the media may have on different aspects of national entrepreneurial activity. Moreover, these
strong correlations highlight the possibility of using entrepreneurship-relevant cultural artifacts to develop new mea-
surements of cultural attitudes toward entrepreneurship. Since cultural attitudes and beliefs tend to evolve slowly,
detecting changes in them in a shorter period can be challenging. Thus, new measurements of cultural attitudes, such
as the emotions expressed in media coverage, may serve as a more precise instrument with “greater predictive
power” (Kaiser & Oswald, 2022, p. 3) than more conventional measures of culture.

Methodologically, we demonstrate how a machine learning approach can be used to capture national attitudes
toward entrepreneurship by leveraging publicly available texts and modern methods for extracting insights from big
data (von Bloh et al., 2020). While traditional methods, such as national surveys of entrepreneurs and experts, are
undeniably valuable, our method offers a less intrusive, less costly, and more replicable approach to studying the
evolution of national entrepreneurial culture. Our approach can also be applied across national contexts, languages,
and other cultural artifacts with linguistic characteristics such as social media data. Doing so can help develop a more

comprehensive, nuanced, and dynamic view of national entrepreneurial culture.

2 | THEORETICAL BACKGROUND: NATIONAL CULTURE,
ENTREPRENEURSHIP, AND THE MEDIA

It is well established that “culture is a multidimensional phenomenon” with significant implications for economic
activity, including entrepreneurship (Lifdn & Fernandez-Serrano, 2014, p. 3). The multidimensionality of culture
explains the diversity of approaches to capturing it as well as its varied consequences. For instance, numerous stud-
ies have utilized Hofstede's dimensions of national culture—power distance, uncertainty avoidance, individualism,
and masculinity (Hofstede, 1984)—to predict the rate at which individuals act on their entrepreneurial intentions
(Bogatyreva et al., 2019); distinguish more innovative from less innovative nations (Prim et al., 2017; Shane, 1993);
explain differences between entrepreneurs and managers within the same nation; and identify shared values among
entrepreneurs from different nations (Holt, 1997; McGrath et al., 1992). Another path to studying national entrepre-
neurial culture is rooted in the idea that a nation's values are reflected in its policies and institutions (Lifan &
Fernandez-Serrano, 2014; Pinillos & Reyes, 2011). In turn, entrepreneurship-related policies, formal institutions, and
infrastructure investments are considered cultural indicators of entrepreneurial activity (Acs & Szerb, 2007; Aidis
et al., 2008; Bowen & De Clercq, 2008; van Stel et al., 2007).

But arguably, the most prevalent approach to capturing national entrepreneurial culture involves studying its
“embodied state,” which Bourdieu defines as the “long-lasting dispositions of the mind and body” (Bourdieu, 1986,
p. 17). A prime example of this approach, and perhaps the most comprehensive initiative of this kind, is the Global
Entrepreneurship Monitor's (GEM) Adult Population Survey and National Expert Survey, conducted annually across
more than 100 countries since 1999. These surveys measure public and expert attitudes toward entrepreneurship
through indicators such as the ‘perceived opportunities rate’ and the ‘fear of failure rate’ (Global
Entrepreneurship Monitor, n.d.). Other initiatives, such as the Panel Study of Entrepreneurial Dynamics, have
focused on the activities of individuals starting new ventures (Curtin & Reynolds, 2009; Hopp & Stephan, 2012),
while the World Values Survey has examined cultural attitudes based on the attempts or intentions of respondents
to start a business (Haerpfer et al., 2022).
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Classic sociological perspectives, however, have long argued that culture is not only embodied but also “objecti-

fied in material objects and media such as writings, paintings, monuments, instruments, etc. [and] is transmissible in
its materiality” (Bourdieu, 1986, p. 19). Material objects, as Bourdieu (1986) indicates, are physical artifacts of cul-
ture. These artifacts are related but separate from underlying beliefs because they reveal how culture is practiced
(Berglund & Glaser, 2022; Swidler, 2001). In other words, cultural artifacts involve cultural practices through which
latent attitudes become observable (Giorgi et al., 2015). Importantly, these artifacts can influence dispositions and
beliefs and be appropriated as cultural resources (Bourdieu, 1986). One type of cultural artifact is media stories,
which provide a window into the underlying cognitive and emotional processes of collective sensemaking by
reflecting societal norms, perceptions, and ideologies (Herman & Chomsky, 2010; Metzler et al., 2022; Wirth &
Schramm, 2005). For instance, the topics and tone of media coverage on climate change are considered reflections
of societal attitudes toward the issue (Boykoff & Boykoff, 2004; McAllister et al., 2021, 2024; O'Neill, 2020).

In entrepreneurship, media stories are important cultural artifacts because they mold the meanings associated
with entrepreneurship itself. As Achtenhagen and Welter note, “the content and language [of media stories]...
allows us to identify and understand the images transported through media, which in turn influence the role of
entrepreneurs and their identity, thus determining the extent and nature of entrepreneurship” (Achtenhagen &
Welter, 2007, p. 197). The media also help audiences navigate the ambiguity surrounding novel entrepreneurial
efforts by “building a shared mental map of associations that make up a new category or concept”
(Kennedy, 2008, p. 272). By transmitting meaning as well as information and ideas about entrepreneurship, the
media can shape collective attitudes toward entrepreneurship (Weiss et al., 2023). For example, variations in the
content and tone of media coverage about entrepreneurs can reflect regional differences in attitudes toward
entrepreneurial failure (Cardon et al., 2011).

Beyond merely reflecting prevailing cultural attitudes, the media also contribute to shaping them (Rao, 2010;
Real, 1980; Reese Jr et al., 2001). This influence is especially evident in how media coverage affects the cognitive
and affective processes of key stakeholders—such as investors, analysts, and the general public—during key entre-
preneurial events like venture fundraising, earnings announcements, and IPOs (Petkova et al., 2012; Pfarrer
et al., 2010; Pollock et al., 2008; Schultz et al., 2014; Zavyalova et al., 2012).

Together, these insights suggest that media-produced artifacts related to entrepreneurship provide an important
pathway for observing the enactment of cultural attitudes toward entrepreneurship. This pathway is related to, but
distinct from the underlying attitudes and dispositions that are typically examined by entrepreneurship scholars
(Carlile et al., 2013). One key advantage of studying culture through media-produced artifacts is that these artifacts
exist independently of any research intervention, and thus facilitate the natural observation of cultural attitudes as
they evolve over time. As Cook (2020) argues, such analysis can also explicate the unconscious processes that per-
petuate or change collective attitudes toward entrepreneurship in a particular place.

Two characteristics of media-produced artifacts that are especially informative of a country's entrepreneurial
culture are emotion and cognition. At a collective level, both emotion and cognition can enable or constrain a coun-
try's entrepreneurial activity (Crnogaj & Brada¢ Hojnik, 2016; Goss, 2005; Spigel, 2017; Valdez & Richardson, 2013).
For instance, a society's feelings of shame about entrepreneurial failure tend to dampen entrepreneurial intentions,
and business growth efforts (Begley & Tan, 2001; Doern & Goss, 2014; Goss, 2005), while a more positive emotional
climate may encourage the risk taking needed for entrepreneurship (Cardon et al., 2012; Simon, 1997). Similarly, col-
lective cognition, such as shared knowledge about a topic, can explain group behaviors (Simon, 1997) including those
related to entrepreneurship within teams (Bryant, 2014; West, 2007), and more broadly, within society (Crnogaj &
Bradac Hojnik, 2016; Valdez & Richardson, 2013). Differences in cognitive structures among entrepreneurs from dif-
ferent countries—such as variations in mental maps of arrangements, willingness, and ability—have also explained
cross-country differences in entrepreneurial decision making (Mitchell et al., 2002). Thus, the emotional and cogni-
tive characteristics of media-produced artifacts related to entrepreneurship can provide key insights into a nation's
entrepreneurial culture.
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3 | RESEARCH METHODS

3.1 | Datasources

To examine how national entrepreneurial culture is reflected in the media, we first constructed a longitudinal,
country-level dataset comprised of news media articles about entrepreneurship. We chose to collect newspaper arti-
cles published in the United States in English to control for alternative explanations that could be attributed to differ-
ences in languages and in types of written content (e.g., newspaper, magazine, and social media content).
Importantly, our focus on news media is consistent with prior studies relying on news articles to examine macro-
collective processes of cognition and emotion related to entrepreneurship (Croidieu & Kim, 2018; Hiatt &
Carlos, 2019). Finally, by focusing on news articles in the United States, we develop a proof-of-concept for our meth-
odological approach, which can be utilized and adapted to develop indicators of entrepreneurial culture in other
national or regional settings, and through other types of texts.

We collected news articles from the LexisNexis database using the following search parameters: “entrepre-

%93 %93

neur®” OR “home-based business*” OR “small business*” OR “new business*” OR startup* OR “new business ven-

%35 *93 *35 * 95

OR “nascent firm*.” Our search was

%93

ture®” OR “nascent business venture*” OR “nascent venture*” OR “new firm
limited to the 21-year period between 1996 and 2016 due to data availability in the LexisNexis database, and
because this period covered several economic expansion and contraction cycles, including the dot-com bubble in the
early 2000s and the Great Recession between 2007 and 2009. Our final sample consisted of 690,088 articles from
103 newspapers (100 regional newspapers, and 3 national outlets). A summary of our data can be found in Table 1,
and the distribution of the news articles in our sample across the United States is portrayed in Figure 1.

In conceptualizing media stories related to entrepreneurship as cultural artifacts, we assume that the emotional
and cognitive characteristics of such artifacts can unveil shared cultural attitudes toward entrepreneurship. Emotion
and cognition reflected in the media are typically captured by certain linguistic markers, including positive and nega-
tive emotions as well as specific emotions such as joy, shame, and fear (Cardon et al., 2011; Min & Park, 2019;
Nandwani & Verma, 2021; Rozado et al., 2022; von Bloh et al., 2020). We focus on the frequency of positive and
negative emotions because the emergence of collective emotions is thought to depend on their valance as well as
the frequency with which they are expressed (Lawler et al., 2014; Salmela, 2012; Schweitzer & Garcia, 2010).
Regarding collective cognition, prior research typically captures the rate at which the adult population perceives
good entrepreneurial opportunities and intends to pursue them (Justo et al., 2008). To complement prior approaches
with a broader understanding of collective cognition and to capture a substantially different aspect of national cul-
ture, we focus on analytical thinking—a linguistic marker that represents the extent to which something is discussed
in a logical, evidence-based, and structured manner (Jordan & Pennebaker, 2017; Tausczik & Pennebaker, 2010). This
aspect of collective cognition is particularly useful in understanding how a society processes and evaluates informa-
tion vis-a-vis entrepreneurship. The added advantage of emotional tone and analytical thinking is their generalizabil-
ity across levels of analysis and contexts (Jordan & Pennebaker, 2017; Monzani et al., 2021; Pennebaker et al., 2015;

Tausczik & Pennebaker, 2010). Our unit of analysis for all our models is at the news article level.

3.2 | Dependent variables

3.21 | Emotional tone

To measure the frequency of positive and negative emotion in the news media articles in our dataset, we use Lin-
guistic Inquiry and Word Count (LIWC v2015)—a psycholinguistic method for quantifying emotion and cognition

manifested in language (Pennebaker et al., 2015; Tausczik & Pennebaker, 2010). LIWC's summary variable emotional

tone, measures the relative frequency of both positive and negative emotion words in a text based on the frequency
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FIGURE 1 Distribution of news articles in the data sample.

of words associated with positive emotion such as “love, nice, sweet” and those associated with negative emotion
such as “hurt, ugly, nasty” (Pennebaker et al., 2015, p. 3). The measure has a theoretical range from O to 100. Scores
below 50 suggest a more negative emotional tone, while those above 50 suggest a more positive emotional tone
(Pennebaker et al., 2015).

3.2.2 | Analytical thinking

To measure the frequency of analytical thinking, we utilize the corresponding summary variable in LIWC that mea-
sures “several categories of function words” (Pennebaker, 2024) such as ‘“nouns, articles, and prepositions”
(Jordan & Pennebaker, 2017, p. 313). Analytical thinking involves breaking down complex concepts into simpler parts
and understanding their relationships (Jordan et al., 2019). A more frequent use of articles and prepositions indicates
a more logical and structured approach to organizing information that reflects systematic and logical cognitive pro-
cesses (Boyd & Pennebaker, 2015; Pennebaker et al., 2014). Like emotional tone, this variable also has a theoretical
range from O (low) to 100 (high).

3.3 | Independent variable
3.3.1 | Timetrend

Given our interest in the evolution of national entrepreneurial culture, our primary independent variable is an indica-
tor of calendar time. Since each article in our dataset has a day, month, and year stamp, we calculate a time trend var-
iable by using each article's publication year, and subtracting it from the smallest year in our sample (i.e., 1996). Thus,
the time trend variable is a continuous variable with a value from O (for articles published in 1996) to 20 (for articles
published in 2016). In sensitivity analyses, we also create a more granular version of this time trend measure using
the calendar month organized chronologically (given 12 months and 21 years of data, this variable had a value from
1to 252).
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3.4 | Control variables

We control for six variables at the news article level. We control for the overall word count (logged) of each article,
and the number of words per sentence (logged) in each article. We include a newspaper fixed effect by adding a news-
paper dummy variable. In this manner, we account for the variance of any time-invariant media source characteristic
such as newspaper type (e.g., broadsheet vs. businesss-focused vs. tabloid) and its geographic location (e.g., the city/
region that it is based in). Unobservable and potentially time-invariant characteristics of the newspaper (e.g., its orga-
nizational culture or political orientation) are also captured by these effects. In addition, we include calendar time
fixed effects by controlling for the month and year in which each article is published to account for seasonal varia-
tions in entrepreneurship news coverage (e.g., due to specific current events) distinct from the overall time trend.

Finally, we identify and control for the main topic of each article. Conceptually, the main topic of a given article
can be thought of as the dominant cognitive frame related to entrepreneurship and manifested in that
article (DiMaggio et al., 2013; Kaplan & Vakili, 2015). To identify the main topics in our entire sample, we use Latent
Dirichlet Allocation (LDA), a popular topic modeling algorithm for discovering themes in a large and unstructured col-
lection of documents (Blei, 2012; Griffiths & Steyvers, 2004; Hannigan et al., 2019; McAllister et al., 2024). Table 2
shows the top 20 “bag of words” associated with each of the 21 topics derived from our sample using topic model-
ing.! Note that in a topic model, the same “bag of words” obtained from the entire text corpus is associated with
every topic, but the relative probability that each word is associated with a given topic differs. We label each topic
(see column header of Table 2) based on our interpretation of these words and our reading of articles that have the
highest identified probability of being associated with each topic (see Appendix A, Table A1 for representative arti-
cles from each main topic).

In Table 3, we provide a yearly view of the percentage of articles associated with each topic. The table is also
color shaded to identify “hot spots” in dark red color (i.e., years where particular topics were trending). We observe
that articles about local economic development (7.1%), local real estate projects (6.6%), technology entrepreneurship
(6.5%), employee healthcare (6.3%), and entrepreneurial aspirations and journeys (6.2%) occur most frequently in the
sample. Not surprisingly, technology entrepreneurship and venture financing are “hot topics” in the period 1999 to
2001—the IPO bubble. Articles about entrepreneurs in politics also wax and wane, likely following national election
cycles. Figure 2 shows how topics trend over time in our sample. Over the 21-year study period, we observe that
articles about organizational relationships and culture, culinary innovations, entrepreneurs in politics, local entrepre-
neurship events, and medical innovation are the five topics that trend most upward (i.e., the slope fit for the % of
articles in the sample for each year with that main topic is positive and has the largest magnitude). On the other
hand, articles about executive appointments, local economic development, local real estate projects, entrepreneurial
aspirations and journeys, and aviation innovation become less common over time in our sample. Additional technical
details on how we implemented the LDA algorithm, and calculated the main topic for each news article, can be found

in the Appendix B.

4 | ANALYSIS AND RESULTS
4.1 | Evolution of national entrepreneurial culture

We ran our analysis at the news article level and used a multivariate regression model to predict our outcomes of
interest in STATA v17. Since we had several news articles from each newspaper, we clustered our standard errors at
the newspaper level. In sensitivity analyses, we also used a Tobit regression model since our dependent variables
were theoretically bounded between 1 and 100, and found robust results.

Table 4 shows the descriptive statistics and pairwise correlations of the time-varying variables in our model, as

well as the categorical variable capturing the main topic of each article. All pairwise correlations were significant at
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Executive appointments

Local economic development

Local real estate projects
Entrepreneurial aspirations and journeys
Aviation innovation

Venture financing

Entrepreneurial fraud

Business networking and training
Volunteering by and for small businesses
Entrepreneurs abroad

Clean energy innovation

Topic

Entrepreneurship in the arts

Technology entrepreneurship
Entrepreneurship education
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Employee healthcare

Medical innovation

Local entrepreneurship events
Entrepreneurs in politics

Culinary innovation and entrepreneurship
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21-Year Absolute Change (slope of linear time trend*21)

FIGURE 2 Estimated change in topic prevalence based on the slope of a linear fit.

the 99% confidence interval given the large size of our sample. We highlight the cells of interest in the correlation
matrix in gray, and discuss them below.

We observed a negative, but weak correlation between emotional tone and analytical thinking (r = —0.05,
p < 0.001). We also observed that emotional tone was negatively correlated to the topic of entrepreneurial fraud
(r = —0.21, p < 0.001), while analytical thinking was negatively correlated to the topics of entrepreneurial aspirations
and journeys (r = —0.37, p < 0.001), and organizational relationships and culture (r = —0.17, p < 0.001). News arti-
cles that were more analytical tended to have lower word counts (r = —0.15, p < 0.001) and more words per sen-
tence (r = 0.13, p < 0.001). We also observed that the time trend variable was positively correlated with emotional
tone (r = 0.09, p < 0.001) and negatively correlated with analytical thinking (r = —0.05, p < 0.001). In Figure 3, we
visualized this relationship between the time trend and our study's dependent variables using a more granular calen-
dar time measure (i.e., month and year). The high R? values of the fitted lines (0.79 for emotional tone, and 0.62 for
analytical thinking) once again indicate the presence of a temporal trend in our data.

The results from our multivariate regression analyses are presented in Table 5. Models 1 and 2 used the full sam-
ple, and emotional tone and analytical thinking as respective dependent variables. Models 3 and 4 repeated this anal-
ysis, but only for national sources (New York Times, Washington Post, USA Today), while models 5 and 6 used only
regional sources. Models 7-12 utilized subsamples based on the type of newspaper (models 7 and 8 for broadsheet
papers, models 9 and 10 for business focused papers, and models 11 and 12 for tabloids). The model coefficients for
the time trend variable can be interpreted as the increase (decrease) in the dependent variable (i.e., either emotional
tone or analytical thinking) for a 1-year change in calendar time. Across all models focusing on emotional tone as the
outcome (i.e., models 1, 3, 5, 7, 9, and 11), we observed that the time trend had a positive and statistically significant

impact. The p-value for Model 3 was 0.09, indicating that this effect was only weakly significant for national
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significant downward trend in analytical thinking. In combination with our initial correlational analysis in Figure 2,

these results demonstrate that there was a significant increase in emotional tone and concurrent decrease in analyti-
cal thinking over our 21-year observation period.

In the models presented above, we accounted for the content of news articles (i.e., the main topic) as a control
variable. In doing so, we examined the cognitive and emotional characteristics of news stories independent of the
articles' content. In the next step in our analysis, we delved deeper into the cognitive manifestations of national
entrepreneurial culture by exploring the relationship between the thematic content of news articles and the ways in
which that content was cognitive and emotionally portrayed by the news media. Specifically, we investigated how
the 21 different topics we induced through topic modeling (see Section 3.4) contributed to changes in emotional
tone and analytical thinking over time. To conduct this analysis, we interacted the time trend variable with the cate-
gorical variable indicating the main topic of each article. To interpret these findings, we computed the average mar-
ginal effects (Williams, 2012) of the time trend for each of the 21 possible values of the main topic categorical
variable. The average marginal effect is the impact of an instantaneous change (dy/dx) change in the time trend vari-
able on the dependent variable of interest, computed at each value of the main topic categorical variable. This analy-
sis allowed us to identify which topics were primarily responsible for an increase in emotional tone and a decrease in
analytical thinking over time. The summary of average marginal effects of the time trend for each value of the main
topic is presented in Table 6.

As shown in Table 6, we observed that the time trend had the highest statistically significant positive average
marginal effect on emotional tone when the main topics were about clean energy innovation (8 = 0.63, p < 0.001),
volunteering by and for small businesses (8= 0.56, p < 0.001), business networking and training (8 = 0.51,
p < 0.001), organizational relationships and culture (8 =0.46, p <0.001), and medical innovation (8 = 0.44,
p < 0.001). Conversely, the time trend had the highest statistically significant negative average marginal effect on
analytical thinking when the main topics were about entrepreneurial aspirations and journeys (3 = —0.30, p < 0.001).
To visually show the relative importance of each topic in shaping the observed time trends, we plotted the significant
average marginal effects on a scatterplot as shown in Figure 4. The topics of entrepreneurial aspirations and jour-
neys, organizational relationships and culture, and medical innovation are the most influential topics (i.e., they are
the “outliers” on the scatterplot) for which the average marginal effect of time trend on both emotional tone and
analytical thinking trend are statistically significant. The clear departure of the entrepreneurial aspirations and jour-
neys topic from all other topics is an especially interesting finding because it lends additional support to prior
acknowledgments of entrepreneurship being increasingly portrayed as a heroic endeavor at the expense of critically
evaluating entrepreneurs and their ventures (Anderson & Warren, 2011; Barton & Mufoz, 2023; Blanco-
Gracia, 2018; Johansson, 2009; Suéarez et al., 2021).

4.2 | Robustness checks

We carried out several additional sensitivity analyses to ensure the robustness of our findings across alternate data
subsamples, variables, and model specifications. First, as previously discussed and shown in Table 5, we executed
subsample analyses where we segmented the data by the scope (i.e., national vs. regional) as well as the type
(i.e., broadsheet vs. business focused vs. tabloid) of the news source. Second, given the substantial variance in the
number of news articles across our sources (see Table 1), we confirmed the stability of our findings by excluding
newspapers in the bottom 25% of the sample (with respect to the total number of articles). Third, we replaced emo-
tional tone with two separate variables for positive emotion and negative emotion, both provided by LIWC. As antici-
pated, we observed a positive relationship between time trend and positive emotion, and a negative relationship
between time trend and negative emotion. Fourth, given that our dependent variables are theoretically bounded
between 0 and 100, we reran our models using a Tobit specification. Our results remained robust across all these

sensitivity checks. Finally, we explored the question of whether the trends observed by our study may be attributed
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TABLE 6 Average marginal effect of time trend for each main topic.

DV: Emotional tone DV: Analytical thinking
[95% conf. [95% conf.

Main topic AME SE p Interval] AME SE p Interval]
Entrepreneurial education 0.34 004 0.00 026 043 -006 0.03 007 -011 0.00
Entrepreneurial fraud 0.11 004 001 003 019 -001 001 042 -0.04 0.01
Entrepreneurial aspirations and 0.33 003 0.00 027 039 -030 005 000 -040 -0.20
journeys
Medical innovation 0.44 005 0.00 035 053 -005 002 002 -009 -001
Aviation innovation 023 005 0.00 0.14 0.33 0.00 001 0.92 -0.03 0.03
Entrepreneurs in politics 0.10 0.04 0.01 003 018 -009 001 000 -011 -0.07
Clean energy innovation 0.63 0.04 0.00 054 071 -003 0.01 0.06 -0.05 0.00
Organizational relationships and 046 0.07 0.00 0.33 059 -0.10 0.04 002 -018 -0.02
culture
Executive appointments 0.30 0.05 0.00 0.19 041 -003 0.02 008 -0.06 0.00
Small business borrowing -0.07 004 0.09 -016 001 -0.04 002 009 -0.08 0.01
Entrepreneurs abroad 0.15 0.04 0.00 007 024 -010 0.02 000 -0.14 -0.06
Local entr. events 0.31 010 0.00 0.12 050 -0.01 007 085 -0.16 0.13
Entrepreneurs in the arts 0.24 0.04 0.00 0.15 032 -008 0.02 000 -012 -0.04
Technology entrepreneurship 024 006 0.00 0.16 038 -010 0.02 000 -0.14 -0.06
Local economic development 0.35 0.03 0.00 028 042 -002 0.02 026 -0.06 0.02
Local real estate projects 0.26 0.03 0.00 020 032 -001 0.01 069 -0.03 0.02
Employee healthcare 0.10 004 0.1 003 018 -009 002 000 -0.12 -0.06
Venture financing 0.19 0.06 0.00 007 030 -005 002 001 -008 -001
Culinary innovation 0.27 0.04 0.00 0.19 035 -004 002 002 -008 -001
Business networking and training 0.51 0.09 0.00 0.34 0.69 0.00 004 091 -0.09 0.08
Volunteering by and for small 0.56 0.10 0.00 0.37 075 -0.02 003 042 -0.08 0.03
businesses

Note: The significant effects are highlighted in gray.

to trends in general media coverage rather than to trends in media coverage of entrepreneurship topics. We did so
by collecting and analyzing data from the Global Database of Events, Language, and Tone (GDELT) Project, an open-
source database supported by Google that tracks news media in over 100 languages from print, broadcast, and
online sources from almost every country every 15 min (The GDELT Project, 2024). Our analysis confirmed that
increasing positive emotional tone over time is not reflective of a general increase in emotional tone in the media but
is instead specific to entrepreneurship topics. A detailed explanation of this robustness analysis and results are avail-
able in Appendix C.

4.3 | National entrepreneurial culture and national entrepreneurial activity

Our second research question sought to examine the link between changes in national entrepreneurial culture and
shifts in national entrepreneurial activity. This research question was inspired by previous research investigating the

cognitive and emotional characteristics of news media to explain macro-collective processes such as rates of self-
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FIGURE 4 Scatterplot of average marginal effects with emotional tone as the DV (y-axis) and analytical thinking
as the DV (x-axis). The average marginal effects for the 10 topics that were significant for both outcome variables
(i.e., highlighted gray cells in Table 6) are plotted here.

employment (Sudrez et al., 2021), and the construction of new market categories (Hiatt & Carlos, 2019; Navis &
Glynn, 2010). Likewise, our aim was to investigate if the rise in emotional tone and the decline in analytical thinking
contributed to our understanding of a country's entrepreneurial activity and its trajectory. To do so, we collapsed
our data into a country-year panel (i.e., one observation for both emotional tone and analytical thinking) and joined it
to other sources that have captured entrepreneurial activity in the United States over time. Specifically, we leveraged
datasets from the Startup Cartography Project (Andrews et al., 2022), and the GEM, both available at no cost for aca-
demic use. From the former, we downloaded the national-level indices of Startup Formation Rate (SFR) and Entre-
preneurial Quality Index (EQI) developed by Guzman and Stern (2015, 2020). The SFR index measures the number
of new business registrations (i.e., startup quantity), whereas the EQI index measures the average growth potential
of startups (i.e., startup quality). From the GEM dataset, we obtained annual measures of total early-stage entrepre-
neurial activity.

Using the Startup Cartography data (Figure 5a), we found that emotional tone was positively correlated with
startup quantity (r = 0.95), and negatively correlated with startup quality (r = —0.73). In contrast, analytical thinking
was negatively correlated with startup quantity (r = —0.88), and positively correlated with startup quality (r = 0.81).
Using the GEM data (Figure 5b), we also found emotional tone positively correlated with total early-stage entrepre-
neurial activity (r = 0.25) whereas analytical thinking was almost uncorrelated to total early-stage entrepreneurial
activity (r = 0.038, R? = 0.0015). Although these findings do not establish causal relationships, the robust correla-
tions of emotional tone and analytical thinking with conventional measures of entrepreneurial activity generate two

key insights. First, these relationships suggest that a growing positivity coupled with a declining analytical stance
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FIGURE 5 (a) Correlations between national entrepreneurial activity and national averages of emotional tone and
analytical thinking (Startup Cartography Project data, 1996-2016). (b) Correlations between national entrepreneurial
activity and national averages of emotional tone and analytical thinking (Global Entrepreneurship Monitor data,
2001-2016). (c) Correlations between national entrepreneurial attitudes and national averages of emotional tone
and analytical thinking (Global Entrepreneurship Monitor data, 2001-2016).

toward entrepreneurship may contribute to the creation of new ventures but detract from the creation of high-
growth ones. Second, the robust correlations also suggest that emotional and cognitive characteristics of news arti-
cles and other cultural artifacts may be used to develop simpler, and less resource intensive proxies for the quantity
and quality of national entrepreneurial activity.

Moreover, the above findings raised the question of whether our measures of emotional tone and analytical
thinking would be as good indicators of cultural attitudes as those compiled by the GEM data. Thus, we correlated
annual averages of both of our indicators with the GEM's annual attitudinal measures of perceived opportunities rate
and entrepreneurial intentions rate (Global Entrepreneurship Monitor, n.d.). The former measures the percentage of
population between 18 and 64 years old who see good opportunities where they live, whereas the latter captures
the percentage of population between 18 and 64 years old who are either entrepreneurs, or intend to start a busi-
ness within 3 years (Global Entrepreneurship Monitor, n.d.). As indicated in Figure 5c, we found emotional tone to
be positively correlated to entrepreneurial intentions (r = 0.55), and perceptions of entrepreneurial opportunities
(r = 0.58). Conversely, analytical thinking was negatively correlated to entrepreneurial intentions (r = —0.18) and
perceived entrepreneurial opportunities (r = —0.37). These findings strengthen the reliability of our measures (emo-

tional tone and analytical thinking) of a country's cultural attitudes toward entrepreneurship.

44 | Using cognitive landscapes to compare (sub)cultures: Some emerging insights

The exploratory nature of our study involved several analytical pathways, which revealed new questions we had not

initially considered. One of these pathways generated interesting insights about different entrepreneurial cultures
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FIGURE 5 (Continued)

within the United States, and highlighted the value of extending our methodological approach to the study of cross-
country cultural differences as well as the identification of entrepreneurial subcultures within the same country.

We first identified this promising pathway when we noticed the heterogeneity of topics between news sources.
Prime facie, this was not particularly surprising. For example, the most frequently occurring topic in the Mercury
News California (located in Silicon Valley) was about technology entrepreneurship (27.8% of articles in our sample in
this newspaper), whereas the most common topic in the Washington Post (a national newspaper) was about entre-
preneurs in politics (11.9% of articles in our sample in this newspaper). However, the distribution of topics across
news sources allowed us to conceptualize topics as dimensions in an N-dimensional (21 in our dataset) landscape. As
a result, we were able to measure cognitive distances (Lyu & Costas, 2022; Qin et al., 2021) by determining which
news sources were most dissimilar (or similar) to each other, and whether the cognitive distance between news
sources changed over time.

To create this cognitive space, we first collapsed our dataset by news source, and generated a vector representa-
tion for each source based on the average probability of a news article belonging to our set of topics. Thus, each
news source occupied a single position within our defined high-dimensional topic space. We then applied a classical

multidimensional scaling (MDS) approach (Borg & Groenen, 2005) to identify the Euclidean distance between news

b//:5d1y) SUORIPUOD puUe S | 84} 88S *[G202/90/2T] Uo AriqiTaulluo AB|iIm ‘(-ouleAnde) agnopesy Aq 6TST BS/200T 0T/10p/W0d" A | imAkeiq 1 jeul JUo'SLS//Sdny Wwoiy papeojumoq ‘T ‘GZ0Z ‘XEvZe6T

031 A.

85UBD|7 SUOLILIOD B 3 |edl|dde au Aq peusenob a1e saoie O ‘8sn Jo Sajni o) Akelqi]auljuQ A8[IA UO (SUOIIIPUCD-PLE



KYPRIANOU . o : 61
ETAL ! SMS | Strategic Entrepreneurship Journal ﬂ_Wl LEY. |

~_~
]
~
=

1 14
212 2
5 g
g 10 £10
E E
58 2t
3 6 3 6
£ =]
o o
g 4 2
15 gt
g 2 5 2

0 0

50 51 52 53 54 55 56 57 91 912 91.4 91.6 91.8 92 922
Emotional Tone (national average) Analytical Thinking (national average)
70 70
5 > 60 .
g g 50
50 3
£ £
240 O& 40
3 30 B 30
2 2
820 S 20
o &)
=10 10
0 0
50 51 52 53 54 55 56 57 91 91.2 91.4 91.6 91.8 92 92.2
Emotional Tone (national average) Analytical Thinking (national average)

FIGURE 5 (Continued)

Code Newspaper
2 Atlanta Journal and Constitution
3 Bangor Daily News
17 Deseret Morning News
38 Pittsburgh Post Gazette
41 Richm({nd Time-s Dispatch ¢ 100 . 1P 9%
48 St. Louis Post Dispatch : 53(2);
49 St. Paul Pioneer Press ¢ 68 * 82
50 Star Tribune Minneapolis :‘82, 89
Telegram & Gazette * 49
53 Massachusetts
65 The Daily Oklahoman 0.1 0.05 0.1 0.15
68 The Denver Post
89 The Philadelphia Inquirer o ¢ 57
96 The Washington Post A%
100 Tulsa World 5]
5 Chicago Daily Herald g
16 Dayton Daily News
44 Sarasota Herald Tribune * 69
47 South Bend Tribune
52 Tampa Bay Times .78
62 The Charleston Gazette Mall
92 The Spokesman Review
95 The Tampa Tribune
57 T'he Austin American Statesman
69 The East Bay Times California
78 T'he Mercury News California
82 T'he New York Times -0.1

Dimension 1

FIGURE 6 Classical multidimensional scaling (MDS) to represent cognitive dissimilarity (inferred from topic
model distribution) between news media sources. For ease of visualization, we only show sources in the top 25th
percentile (i.e., the 26 newspapers with the most articles) in our dataset. The color coding identifies the observable
clusters in black and red respectively, as well as the “outliers” in blue.
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FIGURE 7 Using positions in cognitive landscape to track differences over time. Comparing two sources (panels
A and B): Euclidean distance between The New York Times (NYT) and The Washington Post (WP). Comparing two
groups of sources (panels C and D): Euclidean distance between Silicon Valley (SV) regional newspapers and other
(O) regional newspapers. For ease of visualization, the MDS scatterplots show every alternate year.
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sources. This is equivalent to a principal component analysis of the correlation matrix of the variables (Mardia et al.,

1979), which identify the probability of an article belonging to a given topic. Then, we could visualize the cognitive

distance between news sources in a reduced dimensional space (i.e., typically two dimensions based on the top two
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eigenvectors) that accounted for a significant proportion of variance between variables. For example, Figure 6 shows

that the squared eigen values of the first two dimensions (Mardia fit measure 2) cumulatively account for 90.35% of
the dissimilarity between news sources. For ease of visualizing these patterns, we focused only on the top 25th per-
centile of sources in our sample based on the number of articles.

As shown by the red and black markers in Figure 6, there were two major clusters representing newspapers that
were “cognitively similar.” Markers in blue show the “outliers,” that is, the news sources that occupied a cognitively
distant position in the landscape. Not surprisingly, the two papers from Silicon Valley—The East Bay Times and the
Mercury News—were outliers and dissimilar from the rest of the sample due to their extensive focus on technology
entrepreneurship. The Austin American Statesman occupied a unique position between the California news sources
and the black-shaded cluster, reaffirming anecdotal and academic research that has suggested Austin, TX has an
entrepreneurial identity that is creative and rather unique within the US context (Audretsch et al, 2017,
Grodach, 2012; Pofeldt, 2016).

Our approach to creating a country's cognitive landscape is simple, reproducible, and generates results
that are intuitive. Importantly, it can also be applied in a dynamic manner (i.e., leveraging the time series) by
looking at positional shifts of news sources in the cognitive landscape (Stuart & Podolny, 1996). As such, this
technique can be used to examine if two sources are converging (i.e., becoming more similar), or diverging
(i.e., becoming more dissimilar) over time. Figure 7 (panel A) illustrates the value of this analysis by comparing
the “cognitive positions” of the two national sources with the largest number of articles in our dataset: the
New York Times and the Washington Post. To conduct this analysis, we created a panel data set based on
the mean topic probabilities over time and re-applied the MDS approach. By comparing the Euclidean dis-
tance of the newspapers on the reduced two-dimensional MDS landscape on a year-by-year basis, we
observed that these sources initially diverged in their coverage of entrepreneurship, followed by a period of
convergence (Figure 7, panel B).

This approach is also useful for comparing groups of sources. To illustrate this, we grouped the two Silicon Valley
news sources (i.e., The East Bay Times and the Mercury News), and compared them to the rest of the regional papers
in our sample. Figure 7, panel C shows the MDS scatterplot, while Figure 7, panel D shows the Euclidean distance
plot. We observe that, over the period of our study, Silicon Valley papers became increasingly “cognitively distant”
from the rest of the country's news media. Again, these findings provide evidence of what some have referred to as
the “Silicon Valley thought bubble,” in which conversations and conceptualizations about entrepreneurship within
the Valley are perceived as displaced and detached (Chang, 2015; Cook, 2020; Daub, 2020).

More generally, creating a multidimensional mapping of a country's cognitive landscape by grouping cultural arti-
facts of national entrepreneurial culture based on similarities in their cognitive characteristics provides an additional
pathway to comparing national cultures. As we have demonstrated, this analysis may also be fruitful for identifying
and comparing entrepreneurial subcultures within a geographic location to generate a more nuanced view of national

entrepreneurial culture (e.g., Audretsch et al., 2021).

5 | DISCUSSION
51 | Summary of findings

Our study offers a first-of-its-kind dynamic view of national entrepreneurial culture represented through the impor-
tant cultural artifact of news media stories related to entrepreneurship. This view has considered key affective (emo-
tional tone) and cognitive (analytical thinking) elements of such media stories (and changes therein) as manifestations
of cultural attitudes toward entrepreneurship over a 21-year period. Our findings point to a growing positive cultural
bias toward entrepreneurship in the United States evidenced by the increase in positive emotional tone and concur-

rent decrease of analytical thinking over time. These trends suggest cultural attitudes in the United States may
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increasingly embrace entrepreneurship but decreasingly consider entrepreneurship in a logical and evidence-based

manner. Notably, this bias is not uniform across all identified topics; it is especially pronounced in discussions of
entrepreneurial aspirations and journeys. In exploring the implications of this bias for national entrepreneurial activ-
ity, we find a strong and positive correlation with startup quantity (new venture formation), but a strong and negative
correlation with startup quality (startup growth potential) (Andrews et al., 2022; Guzman & Stern, 2020). Importantly,
patterns in emotional tone and analytical thinking correlate strongly with common measures of cultural attitudes
toward entrepreneurship—entrepreneurial intentions rate and perceived opportunities rate (Global Entrepreneurship
Monitor, n.d.). Finally, we have demonstrated how cognitive landscapes, generated by observed topics placed on a
multidimensional matrix, can provide preliminary insights on how cultural attitudes in different places within the US
converge or diverge over time. Together, these insights contribute to a dynamic and novel understanding of national

entrepreneurship culture.

5.2 | Theoretical contributions

Our study makes three primary theoretical contributions. First, it extends research on national entrepreneurial cul-
ture by studying the objectified state of national entrepreneurial culture. It does so by focusing on the cognitive and
emotional characteristics of a specific type of cultural artifact: entrepreneurship-related media articles. As objectified
aspects of culture, media articles represent material efforts to bring to life and reify cultural attitudes (Vogus
et al., 2010; Weick, 1979), while the cognitive and affective characteristics of such enactments are the channels
through which cultural attitudes are explicated. In our study, the cultural practice of discussing entrepreneurship-
related topics in the news explicates latent cultural attitudes toward entrepreneurship as well as their shifts over
time. This view also extends our theoretical understanding of national entrepreneurial culture as a socially con-
structed process, which is partly influenced by the cultural context in which entrepreneurs operate (Achtenhagen &
Welter, 2007; Downing, 2005; Fletcher, 2006; Kennedy, 2008; Rindova et al., 2006; Suérez et al., 2021; Vedula &
Kim, 2018, 2019; Weiss et al., 2023). Enriching our understanding of such cultural processes can also be accom-
plished by studying other types of cultural artifacts such as movies, songs, podcasts, and social media posts related
to entrepreneurship.

Second, by demonstrating that the culture of places (vis-a-vis entrepreneurship) can, and does change over time
(Fang, 2005; Inglehart & Baker, 2000; McGrath et al., 1992), our study identifies a systematic and growing normative
bias toward entrepreneurship in the United States. Specifically, we observe a growing embrace of entrepreneurship
as a “positive affective activity,” coupled with a continuous decline in discussing its merits. This pattern provides evi-
dence of societal views of entrepreneurship in the United States increasingly suffering from the “Pollyanna
principle,” a bias toward focusing, processing, and remembering “pleasant over unpleasant information” (Matlin &
Stang, 1978, p. 4; Suarez et al., 2021). Importantly, the strong relationships between this bias and national levels of
entrepreneurial activity point to the concrete impact such cultural changes may have on entrepreneurial processes
and outcomes.

Third, by offering a longitudinal view of national entrepreneurial culture, we extend prior research, which has
been largely cross-sectional even when using longitudinal datasets such as the GEM data (e.g., Hechavarria, 2016;
Linan & Fernandez-Serrano, 2014; Pinillos & Reyes, 2011). Those who have adopted a longitudinal perspective have
concentrated on tracking the development of particular elements within entrepreneurial ecosystems within a single
city (e.g., Mack & Mayer, 2016), or have exclusively delved into entrepreneurs' perceptions of cultural norms and the
subsequent influence of these norms on entrepreneurs' prospective success in establishing new ventures
(e.g., Hopp & Stephan, 2012). Instead, our study identifies broad cultural changes—not exclusive to entrepreneurs, or
to specific elements of ecosystems—that can happen within relatively short timeframes and are more detectable than
relatively slower changes in entrepreneurs' beliefs and dispositions in a country (Vedula & Kim, 2019).
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5.3 | Empirical contributions

The strong positive correlation of emotional tone with new venture formation rates, and strong negative correlation
of analytical thinking to new venture growth (Andrews et al., 2022; Guzman & Stern, 2015, 2020; Hunt &
Kiefer, 2017; Shane, 2009) raise two important questions for the study of national entrepreneurial culture. Does a
society's growing embrace of entrepreneurship require by default lowering its critical evaluation of entrepreneurship,
and with what consequences? Does greater acceptance and support for entrepreneurship produce healthier econo-
mies, and more capable entrepreneurs? Some studies have already shown that over-entry into entrepreneurship
comes with substantial societal costs (Hunt, 2015; Shane, 2009). Thus, studying how we can have more and better
entrepreneurs; more startups and more successful ones can be fruitful avenues for future research.

Relatedly, entities responsible for fostering entrepreneurship, including incubators, accelerators, educational
institutions offering entrepreneurship programs, and policy makers, might benefit from our study. Our findings sug-
gest that the effectiveness of any efforts to support entrepreneurship might influence and be influenced by the cul-
tural environment in which they are implemented (Vedula & Fitza, 2019). Specifically, the emotional and cognitive
characteristics of the environment in which entrepreneurship unfolds may be equally significant as the financial,
intellectual, social, and regulatory measures implemented to encourage entrepreneurial activity. Thus, programs and
policies intended to increase engagement in entrepreneurship may be more effective if they also consider how they
are communicated to and received by relevant audiences. For example, one interesting possibility is to consider how
written communication and feedback (particularly critical feedback) given by such sponsorship programs to aspiring
entrepreneurs is framed, and how it impacts both individual entrepreneurs and the broader local entrepreneurial cul-
ture (Wagner, 2017). At the same time, our findings should caution against anyone lowering the entry barriers to
entrepreneurship without holding entrepreneurs to rigorous standards, and without equipping them with the tools
and knowledge necessary for succeeding.

Finally, the strength of the correlational relationships we have identified points to opportunities for developing
alternative, “good enough” indicators of both entrepreneurial attitudes and entrepreneurial activity that are consid-
erably less obtrusive and less resource intensive than traditional indicators. Doing so is increasingly possible given
the wealth of public data available digitally, and advances in machine learning and artificial intelligence that enable
reliable and rapid analysis of large volumes of text, visual, and voice data. Our study provides one illustration of how
these tools can be used and combined with more conventional statistical analyses, but a wealth of opportunities exist
to use machine learning to develop new measures and concepts in entrepreneurship research (Aceves &
Evans, 2023).

5.4 | Methodological contributions

Our study makes two important methodological contributions. It responds to calls for using news data and other
novel, big data sources to study entrepreneurship at the country level (Aceves & Evans, 2023; von Bloh et al., 2020).
We do so by constructing a dataset that can be easily replicated across countries and other geographic regions with
relatively little investment in the data collection process. Contrary to collecting national survey data, our approach
offers a novel pathway to examining cultural attitudes toward entrepreneurship in a nonintrusive, less costly, and
easy to replicate way by using machine learning (natural language processing). Importantly, our analytical approach
can be applied to the study of culture within various collectives such as regions, states, and business ecosystems.
Although the number of articles we have from each region is not sufficient for us to conduct a regional analysis,
future studies could collect relevant articles from metropolitan statistical areas to conduct a regional analysis of
entrepreneurial culture. Additionally, the availability of the LIWC software dictionary in 15 other languages (LIWC
Dictionary Repository, 2024) enables the study of linguistic characteristics of cultural artifacts produced in several

other languages, as well as cross-country comparisons. LIWC's default dictionary can be leveraged further to
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investigate the links between cultural attitudes and its other linguistic markers such as past, present, and future ori-

entation. Importantly, topic modeling techniques can be seamlessly applied to other types of content such as social
media content, which increasingly shapes collective perceptions and emotions (Firth et al., 2019; Leonardi, 2018;
Sano et al., 2019).

Another methodological contribution of our study emerges from the demonstration of how identified topics can
be used to generate cognitive landscapes and associated cognitive distances (Lyu & Costas, 2022; Qin et al., 2021).
We provide some illustrative examples of how this method can be used to compare sources (or groups of sources) in
Figures 6 and 7. The approach can be leveraged in future research to test specific hypotheses within a causal frame-
work. For example, one might expect that as entrepreneurs move across regional or national borders, or return to
home nations after living abroad (Liu et al., 2010), they might act as “carriers” of cultural attitudes and artifacts
across nations (Terjesen & Elam, 2009). Such globalization dynamics should arguably lead to more cultural conver-
gence as cognitive understandings about entrepreneurship are shared between previously disparate groups. Examin-
ing the conditions under which such cross-cultural convergence is either enabled or impeded would be an
interesting avenue for further exploration. Moreover, the cognitive distance between regions and nation-states could
be used as an independent variable (analogous to how it is typically used in firm-level research) to explain several tra-
ditional phenomena of interest to entrepreneurship scholars, such as cross-border investment and new venture
internationalization decisions (Deng et al., 2018; Iriyama et al., 2010; Madhavan & Iriyama, 2009; Vedula &
Matusik, 2017).

5.5 | Limitations and additional future research opportunities

Naturally, our study comes with limitations. It uses only broad categories of linguistic style (i.e., emotional tone, and
analytical thinking) to study the characteristics of cultural artifacts in which national attitudes toward entrepreneur-
ship are manifested. Our focus on emotional tone and analytical thinking has been driven by their stability—and thus
usefulness—across contexts (Mehl & Pennebaker, 2003; Pennebaker & King, 1999). But numerous other linguistic
markers exist such as clout (i.e., the language of leadership and status), authenticity (e.g., the language of honesty
and genuineness), and time orientation (e.g., the language of focusing on past, present, or future) may inform our
understanding of cultural attitudes toward entrepreneurship (Boyd et al., 2022). Relatedly, our study does not cap-
ture specific collective emotions such as fear or pride about entrepreneurship (Begley & Tan, 2001; Welpe
et al., 2012; Wyrwich et al., 2016). Thus, future research may create and validate dictionaries (Donohue et al., 2013)
grounded in entrepreneurship-relevant theories that capture specific emotions, as well as particular cognitive pro-
cesses such as specific beliefs, biases, and risk perceptions related to entrepreneurship (Felin & Zenger, 2009; Simon
et al.,, 2000). For instance, custom dictionaries can be developed and utilized within LIWC to capture validated
dimensions of culture, such as uncertainty avoidance (Hofstede, 1984) or specific emotions, such as fear of failure
(Wyrwich et al., 2016).

We also recognize that our study utilizes only print media news articles. However, the tools and analytic tech-
niques we have used are amenable to the analysis of datasets from other corpora of text such as social media data,
websites, blogs, and transcribed videos (Albalawi et al., 2020; Barfar, 2019). For instance, entrepreneurship scholars
may build on a vibrant research stream on social media (He et al., 2016; Nagatsu & Salmela, 2022; Sano et al., 2019)
to develop custom datasets and test relationships between various markers of languages and variables of predictive
value for entrepreneurship. More inclusive datasets such as the GDELT Project (see our supplementary analysis in
Appendix C), which monitors the world's broadcast, print, and web news in over 100 languages, can also be lever-
aged by entrepreneurship scholars to generate real-time barometers of relevant entrepreneurial events along with
informative visualizations (Wennberg & Anderson, 2020).

Finally, a key limitation of our study is that it establishes strong correlational, but not causal, links between

media-produced cultural artifacts and national entrepreneurial activity. Future research can therefore build on our
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study to test the direction of causality. One important question concerns the media's role in reinforcing or altering

prevailing attitudes toward entrepreneurship. Research on the impact of media-produced artifacts may also consider
other outcomes such as any changes in, and the effectiveness of, entrepreneurship policy, national rates of innova-
tion, and recent record levels of venture funding and startup valuations (lyer, 2022; Teare, 2022). Additional oppor-
tunities exist to develop and test a more comprehensive set of relationships by examining social, institutional,
normative, economic, and regulatory antecedents to media-produced cultural artifacts. Similar lines of inquiry could
examine the drivers behind the content and style of specific entrepreneurship topics covered by media. Prior
research has recognized that the media's thematic choices impact whether and how certain topics resonate emotion-
ally and cognitively with the public (Boykoff & Boykoff, 2004; Giorgi, 2017; Wirth & Schramm, 2005). Thus, we
invite future research to examine the role of audience reactions in certain topics gaining prominence and being more
positively portrayed or less critically discussed by the media. More broadly, we see ample opportunity to study the
role of media-audience relationships in shaping collective meanings and engagement with entrepreneurship. We sub-
mit that these lines of inquiry are critical for understanding the implications of entrepreneurial culture for the health
and evolution of entrepreneurial ecosystems—national or otherwise. We hope this study serves as a useful guide

and roadmap.

6 | CONCLUSION

In examining the linguistic evolution of news stories related to entrepreneurship, we have developed a novel and
dynamic view of national entrepreneurial culture. In doing so, we offer an alternative path to studying national entre-
preneurial culture that leverages publicly available data and modern methods for extracting insights from large vol-
umes of text to uncover latent collective-level forces that can have a powerful influence on entrepreneurial
dynamics, but are not as readily observable or as salient in other datasets. Importantly, the observed positivity bias
toward entrepreneurship and its strong relationship to indicators of entrepreneurial activity raises important ques-

tions about the unintended consequences of increasingly supporting entrepreneurship.
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APPENDIX A: REPRESENTATIVE ARTICLES BY TOPIC

TABLE A1 Examples of articles exemplifying each of the 21 topics.

Topic
Aviation innovation

Aviation innovation

Aviation innovation

Business networking
and training

Business networking
and training

Business networking
and training

Clean energy
innovation

Clean energy
innovation

Clean energy
innovation

Culinary innovation
and
entrepreneurship

Culinary innovation
and
entrepreneurship

Culinary innovation
and
entrepreneurship

Employee healthcare

Employee healthcare

Employee healthcare

Entrepreneurial
aspirations and
journeys

Entrepreneurial
aspirations and
journeys

Entrepreneurial
aspirations and
journeys

Entrepreneurial
fraud

Article title
Delta to launch low-fare airline

F.A.A. says era of the air taxi is at hand

These three defense training contracts have been set aside for
small businesses

Business meetings and seminars

No title (Section: Local Business)

Bulletin board

ISU planning to burn wood at coal-fired plant

Downsizing nuclear power plants can fuel big benefits
Williams announces startup of second Canadian offgas

processing plant

For Oscars, the dining is show-stopping

Food; Cook up some good stuff for spot

Embracing Anchovies; A long-misunderstood ingredient is moving
into the mainstream

Pros and cons for health insurance reform proposals
Q&A with Kevin Gordon; Employers may face tax issues from
recent health care reforms

Healthcare reform/Special pullout; A closer look at the law

Dosty twins make a good team on, off court

Dealing with pain and setbacks; Is part of the game

Commentary: Who knows what'll happen, let's just enjoy the ride

Rolling Meadows man faces fraud indictment

Newspaper
source

Tulsa World

The New York
Times

The Washington
Post

South Bend
Tribune

Star-News
Tampa Bay Times
Telegraph Herald
Richmond Times
Dispatch

Tulsa World

USA Today

Daily Camera

Spokesman
Review

Idaho Falls Post
Register

The Oklahoman

Richmond Times
Dispatch

The Oakland
Tribune

Pittsburgh Post-
Gazette

Colorado Springs
Business Journal

Chicago Daily
Herald

Year
2002
2006

2014

2001

2008

2014

2010

2016

2016

2005

2008

2013

1998

2010

2010

2002

2003

2010

1999
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entrepreneurship
events

News

(Continues)

TABLE A1 (Continued)
Newspaper
Topic Article title source Year
Entrepreneurial Judge rejects businessman's new-trial plea; The request, based on  Portland Press 2011
fraud a juror's post-verdict letter to the judge, came from a man Herald
convicted of falsifying data on an SBA form.
Entrepreneurial Jeremy Johnson's attorneys appealing decision to jail him pending  The Salt Lake 2016
fraud sentencing Tribune
Entrepreneurs in Governorship results mixed The Augusta 2002
politics Chronicle
Entrepreneurs in Changes sweep nation St. Petersburg 2006
politics Times
Entrepreneurs in Smackdown in Conn.; Colo. incumbent holds on; 2012 hopefuls USA Today 2010
politics eye Tuesday's primary results
Entrepreneurs in the A Dogg's life; Successful new album, wild side projects keep rap Spokesman 2002
arts legend in public eye Review
Entrepreneurs in the  Aviator’ and Leo fly high—Capture movie and acting awards as The New York 2005
arts Hilary Kos rivals Post
Entrepreneurs in the  Young Jeezy shows wealth of “Inspiration”; Rapper's short gig The Atlanta 2006
arts loaded with plenty of hits, opulence Journal-
Constitution
Entrepreneurship In Peru: A culture held hostage; Japanese-Peruvians have long Pittsburgh Post- 1997
abroad sought to maintain low, safe profiles Gazette
Entrepreneurship Riots shatter French myth Monterey County 2005
abroad Herald
Entrepreneurship Editorial cartoons speak with power against terrorist violence The Alamogordo 2015
abroad Daily News
Entrepreneurship No title (Section: Neighbor; Best and Brightest) Chicago Daily 2000
education Herald
Entrepreneurship Foundation offers scholarships Vallejo Times 2010
education Herald
Entrepreneurship College news; Honors LNP 2016
education
Executive Companies Intelligencer 2002
appointments Journal
Executive Personnel moves Pittsburgh 2008
appointments Tribune Review
Executive People in the news The Philadelphia 2009
appointments Inquirer
Local economic Allegheny River Towns eyes development Pittsburgh 2011
development Tribune Review
Local economic Eureka continues to hone vision for the future; council focuses in ~ Eureka Times 2011
development on five goals, directs staff on initiatives Standard
Local economic Zoning consolidation proposed for Lancaster Sarasota Herald 2012
development Tribune
Local Local events San Jose Mercury 2006
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Tumblr

Times

TABLE A1 (Continued)
Newspaper
Topic Article title source Year
Local Community calendar Telegraph Herald 2012
entrepreneurship
events
Local Community calendar Las Cruces Sun- 2016
entrepreneurship News
events
Local real estate Lofty goals apartments downtown surge more developers see The Augusta 2000
projects Augusta's older buildings as the new havens of residential life in Chronicle
the city
Local real estate Retail rehab creeps west St. Louis Post- 2005
projects Dispatch
Local real estate Going up/Rizpoc, Sarasota Construction moving along on mixed- Sarasota Herald- 2007
projects use downtown project Tribune
Medical innovation Grant to fund Copernicus work on needle-free immunizations Crain's Cleveland 2000
Business
Medical innovation Mind over matter, with a machine's help The New York 2007
Times
Medical innovation Inovio deal with Roche has distant payoff The Philadelphia 2013
Inquirer
Organizational Take inventory of employee morale St. Louis Post- 2004
relationships and Dispatch
culture
Organizational Domestic Transport Solutions accelerates in Arlington Heights Chicago Daily 2011
relationships and Herald
culture
Organizational Can't find good workers? Look here! Eureka Times 2013
relationships and Standard
culture
Small business Banks continue to tighten lending standards Saint Paul Pioneer 2002
borrowing Press
Small business Debts down for 5th straight quarter Charleston 2009
borrowing Gazette
Small business Fed cites easing of lending terms, increase in demand for loans The Washington 2011
borrowing Post
Technology Compaq launches Netpliance Deseret News 2000
entrepreneurship
Technology A high-speed connection makes friends with TV The New York 2004
entrepreneurship Times
Technology Report: Google taking photos out of Google+ San Jose Mercury 2015
entrepreneurship News
Venture financing Austin firm has $320 million for start-ups; New fund shows Austin American- 1998
strength Statesman
Venture financing Venture firm finds fortune over time; Baltimore's NEA first The Washington 2002
invested in 1978 Post
Venture financing Menlo Ventures raises $400M fund to back the next Uber or Contra Costa 2015
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TABLE A1 (Continued)

Newspaper

Topic Article title source Year
Volunteering by and  Be a volunteer Idaho Falls Post 1998
for small businesses Register

Volunteering by and  Support and care are LULAC goals Topeka Capital- 2000
for small businesses Journal

Volunteering by and  Volunteer corner The Salt Lake 2007
for small businesses Tribune

Note: These articles can be accessed at https://osf.io/nkbg4/?view_only=15780f3fc15f4cclbdaelefe8ed1f1dé.

APPENDIX B: TUNING THE LDA ALGORITHM TO IDENTIFY THE OPTIMAL NUMBER OF TOPICS

To infer the topic structure (i.e., the topics and their distributions), we needed to identify the optimal number of
topics. This decision was influenced by both statistical measures and the research focus, as suggested by DiMaggio
et al. (2013). Four well-established metrics (Arun et al., 2010; Cao et al., 2009; Deveaud et al., 2014; Griffiths &
Steyvers, 2004) were employed for this purpose, and implemented through the Idatuning R package (Nikita, 2015).
To ensure computational efficiency, we randomly sampled 1% of news articles from our complete dataset to deter-
mine the optimal number of topics for analysis. Lower metric values were considered favorable according to Arun
et al. (2010) and Cao et al. (2009), while higher values were preferable for the metrics by Griffiths and Steyvers
(2004) and Deveaud et al. (2014). Based on these metrics, PLDA was run with the number of topics varying from
21 to 31 (see Figure B1). We ultimately chose 21 topics because this number struck a balance between topic com-
prehensiveness and minimal redundancy. Beyond the number of topics, other input parameters needed specification.
For the PLDA algorithm, we set a = 0.1, g = 0.01, burn-iterations = 250, and total iterations = 300. The choice of

FIGURE B1 Metrics used to select the optimal number of topics.
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a < 1 was made under the assumption that each news article would likely have only a few topics with high probabili-

ties. The selection of g = 0.01 adhered to the recommendation of the PLDA algorithm authors. This approach
allowed us to calculate the probability that each article's content was associated with a specific topic. To determine
the main topic for each article, we identified the maximum probability value across the 21 topics, assigning a value
from 1 to 21 to a categorical variable named “main topic.” In our regression analyses, this variable served to control
for the content of each news article. It is worth noting that our results remained robust even when using a continu-
ous measure that represented the probability each article was associated with a given topic, instead of the categori-

cal variable.

APPENDIX C: SENSITIVITY ANALYSES TO MEASURE THE GENERAL EMOTIONAL TONE IN THE MEDIA

Our goal with this additional analysis was to capture general trends in media and compare them to the
entrepreneurship-specific trends observed by our study. To do so, we utilized data collected by the GDELT Project,
an open-source database supported by Google that tracks news media in over 100 languages from print, broadcast,
and online sources from almost every country every 15 min, and analyzes these data to identify themes including
sentiment. Importantly, these data allow us to zero in on US news media—the focus of our study.

The GDELT database is a type of “events” database, which contains records of over 300 categories of world-
wide events (The GDELT Project, 2024). The database provides the average tone of all the news that mentions the
corresponding events (The GDELT Project, 2015). Importantly, each record in this database describes the event's
details, date, location, and (two) actors involved. Thus, the database allows us to select and filter news about specific
countries and specific types of actors. GDELT codes events and actors based on the Conflict and Mediation Event
Observations event and actor codebook, which was developed to study cooperation and conflict in political interac-
tions (Arpieb, 2018; Schrodt et al., 2005). Although our study is not about political interactions, the GDELT database
allows us to filter the actors related to business by using “BUS” as a keyword. Business actors include businessmen,
companies, state-run enterprises, and government agencies promoting business and/or privatization, but exclude
MNCs (Schrodt, 2012, p. 93; Schrodt et al., 2005).

To access the GDELT data, we used the GDELT package in Python. Our goal was to create two datasets; one
for general news unrelated to business actors, and one for news related to business actors. For the “general events”
dataset, we immediately ran into a data processing problem given the massive size of the GDELT data. We studied
the journalism research and followed best practices for handling such situations by randomly sampling across our
time span of interest (e.g., McAllister et al., 2021). Specifically, to get access to US-related news in the database, we
randomly pulled 2 days' worth of data for each month ranging from 1990 to 2012—with 1 day in the first half of the
month and the other in the second half of the month—and filtered the data so that the locations for the two actors
and the action were all within the United States. We then separated the BUS-related data records (i.e., where either
of the actors had BUS roles) to create a dataset of general, nonbusiness-related news. The size of the data for
business-related actors was much smaller. Therefore, we collected all the records from the full period of 1990-2012.
We retrieved the data as long as either of the actors had a role related to business.

These two datasets allowed us to analyze “historical” media sentiment for news with either a general or business
nature from 1990 to 2012 by using the “average tone” variable measured by the GDELT Project itself. Note that this
period covers the same years of media coverage in our study except for the last three (2013-2015). In 2013, the
GDELT Project introduced various changes to how it analyzed its data. Therefore, the sentiment measure after 2013
is not comparable to before 2013. For consistency's sake, we decided to stop our analysis of the GDELT data before
this change occurred.

We then analyzed the GDELT data and found the following:
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FIGURE C1 Media sentiment around events with and without business actors.

e The general (i.e., not specifically related to business) media sentiment is generally stable (or slightly declining) over
time. In Figure C1, the trend line in black shows the average tone for events with actors unrelated to business.
Here, there is a weak, negative correlation (r = —0.12, R? = 0.01).

e In contrast, media sentiment around events with business-related actors is positive. Here, the correlation is mod-
erate (r = 0.33, R> = 0.11). In Figure C1, the trend line in red shows the average tone for events where either
actor has a “business” role as coded by GDELT. Unfortunately, we cannot get more specific than “business”

regarding the role codes, but entrepreneurial activity is necessarily a subset of this category.

Next, we conducted a set of multivariate analyses to see if the trends were robust when we controlled for other
temporal fluctuations, as well as event-level variables provided by GDELT (e.g., using event code fixed effects, num-
ber of articles, and the Goldstein scale, which measures the intensity of events). The results, presented in Table C1,
show that the tone trend for events with general (i.e., nonbusiness) actors was statistically insignificant once we con-
trolled for monthly fluctuations and event-level variables. However, the tone trend for the articles that covered
events with business-related actors was positive and statistically significant. Interestingly, we also found that if we
used the start date of 1996 (i.e., instead of 1990) to match the start date of sampling in our paper, the trend line for
the “general media sentiment” was negative and statistically significant. This is consistent with journalism research
that suggests that the news in general has become more pessimistic over time (e.g., Rozado et al., 2022). A summary
of our analyses is shown in the regression table below. Unfortunately, the GDELT data do not allow us to capture
trends in analytical thinking.

In summary, the overall stability (or even a slight negative decrease) of general media sentiment in the GDELT
data suggests our paper's findings do not reflect a general increase in emotional tone in the media but are specific to
entrepreneurship. However, since we cannot use the GDELT data to track analytical thinking, and do not have any
other kind of data source to address this, we cannot make the same claim for this variable.
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TABLE C1 Multivariate regression analysis of event tone (with GDELT data).

Events without business actors Events with business actors

DV: Average tone of events Model 1 Model 2 Model 3 Model 4
Time trend (year) —0.01 (0.01) —0.01 (0.01) 0.06*** (0.01) 0.06*** (0.01)
[0.23] [0.47] [0.00] [0.00]
Month fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Event base code fixed effects No Yes No Yes
Number of news articles covering —0.00** (0.00) —0.01*** (0.00)
the event [0.00] [0.00]
Goldstein scale (event intensity 0.55* (0.27) 1.48*** (0.41)
scale) [0.04] [0.00]
Constant 25.14 (16.04) 17.46 (16.01)
[0.12] [0.28]
N 198,670 198,670 158,617 158,617
r? 0.01 0.12 0.01 0.13

Note: Standard errors in parentheses. p-Values in square brackets. Standard errors clustered by month-year.

*p < 0.05.%*p < 0.01.***p < 0.001.
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