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1. INTRODUCTION
Entrepreneurial activity has long been recognized as a primary contributor to economic growth
(Davis and Haltiwanger 1992; Jovanovic and MacDonald 1994; Haltiwanger, Jarmin, and Miranda
2013; Guzman and Stern 2019). Entrepreneurs are often considered drivers of urban growth in
general and innovation-driven growth in particular (Glaeser and Kerr 2009; Glaeser et al. 2010;
Agrawal et al. 2010; Glaeser et al. 2015). Despite this, our understanding of the factors determining
the geographic distribution of new business formation remains limited. In particular, we know
little regarding how geographic and historical-cultural factors shape new business formation,
despite their importance to other economic activities (Alesina and Giuliano 2015). This paper
seeks to fill this gap.
An extensive literature in sociology and cultural anthropology hypothesizes that cultural
factors can significantly influence entrepreneurship. This literature dates back as far as Weber
(1904), who argued for a role for the Protestant work ethic in encouraging entrepreneurial
vocations. In the economics literature, cultural factors have been shown to affect economic activity
more broadly. For example, Bazzi et al. (2020a) document that U.S. counties with longer historical
exposure to frontier conditions exhibit greater individualism and opposition to redistribution and
regulation. In the context of a pandemic, Bazzi et al. (2020b) show that such individualism
undermines collective action in the face of crisis. Similarly, variation in the historical immigrant
makeup of U.S. counties has long-run effects on their economic prosperity (Sequeira et al., 2019).
These effects may arise due to culture, genetics, or networks (Ottaviano and Peri, 2006; Ager and
Bruckner, 2013; Grosjean, 2014; Burchardi Chaney, and Hassan, 2019; Bandiera et al., 2017; Ager
and Bruckner, 2017).

1

Similarly, through its impact on historical development, geography and topography have
affected economic activity and outcomes (Nunn and Puga, 2012). On the one hand, geographic
ruggedness can be an economic handicap, making it more expensive to transport goods, farmland,
or generally do business. On the other hand, geographic ruggedness has historically served as a
physical impediment to lawlessness, raiding, and other types of conflict activity that may impede
economic development. Moreover, the local terrain's nature may contribute to the cultural
attributes that develop in that area.
In this paper, we consider three cultural and geographic factors that may shape the contours
of entrepreneurial entry and new business formation in the U.S. First, we consider the frontier
experience, which leads to the development of a more individualist culture in the local area (Bazzi
et al. 2020a). Entrepreneurship is often associated in the public mind with individualism, a desire
to “be one’s own boss,” or one’s wish to have flexibility in the workplace. Consistent with this
notion, Hurst and Pugsley (2011) document that roughly 50% of small business owners in the U.S.
report that such non-pecuniary benefits were one of the primary reasons for starting a business.
Second, we consider the county’s historical population’s birthplace diversity, which may lead to a
diversity of viewpoints and thought as immigrants transmit their values into the local area
(Giuliano and Tabellini, 2020), spurring creativity that can translate into new business formation.
Finally, we consider the ruggedness of the geographic terrain of the local area. Irregular terrain
makes cultivation difficult, 1 and transportation over irregular terrain is slower and costlier. In
addition, because of the very high costs of earthwork, building costs are significantly higher when
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On steep slopes, erosion becomes a potential hazard, and the control of water, such as irrigation, becomes much
more difficult. According to the Food and Agriculture Organization (1993), when slopes are greater than 2 degrees,
the benefits of cultivation often do not cover the necessary costs, and when slopes are greater than 6 degrees,
cultivation becomes impossible.
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the terrain is irregular (Rapaport and Snickars, 1999). These factors can affect the nature and extent
of new business formation.
We begin by motivating our analysis with an assessment of how new business formation
clusters geographically. To do this, we utilize a relatively novel dataset of new business
registrations in a local region, provided by the Startup Cartography Project (SCP). Because a new
company must not only incorporate in a state jurisdiction (which may not be the state they operate
in), but also register with their local Secretary of State to do business (where the business actually
operates), and because such registrations provide an actual operating address for the new company,
utilizing business registration data allows us to observe the full universe of newly incorporated
businesses (Guzman and Stern 2020). The SCP dataset provides us with counts, by zip-code and
quarter, of all new for-profit businesses, allowing us to observe entrepreneurial entry at the microlevel. The SCP data also provides us with an estimate of the quality of the entrepreneurial cohort
in each county in each quarter, where quality is measured as the estimated probability that a new
business in that cohort will achieve a high growth exit (Guzman and Stern 2020; Fazio et al. 2020).
When we estimate a negative binomial regression at the county level, we find a highly
significant excess variation parameter, suggesting that number and quality of new business
formation is clustered more in certain counties than we would expect merely by chance. We
observe a similar pattern when we expand the unit of analysis to county-quarter-years and estimate
various fixed effects regressions. Specifically, we find that county fixed effects are highly
significant and explain approximately 75% of the new business registration variation over the
entire sample period (1988-2016). These estimates suggest that time-invariant factors drive the
prevalence of entrepreneurial entry in a local area. With these basic patterns established, we next
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examine the extent to which such variation is driven by historical, cultural, and geographic factors
that remain constant over time.
We begin by analyzing the relationship between individualism, as proxied for by Total
Frontier Experience (TFE) (Bazzi et al. 2020a). During the process of westward expansion in the
early years following the formation of the United States, living in a frontier state or county
particularly rewarded those who demonstrated independence and self-reliance, as pioneers had
little infrastructure to rely on. Historians suggest frontier locations historically demonstrated
greater individualism (Turner 1893). Recent work in economics suggests that such individualism
has persisted in these locations in the long run. Consistent with entry into entrepreneurship being
characterized by individualistic nature, in linear panel models with a variety of demographic and
geographic controls, we observe a positive relation between TFE and new business formation per
capita in U.S. counties, with a one standard deviation increase in TFE being associated with a 3%
to 5% increase in per capita new business starts. Similarly, we observe a positive association
between TFE and the entrepreneurial quality index of Guzman and Stern (2020). The magnitude
of this effect, however, is small: a one standard deviation increase in TFE associated with 1.25%
increase in the predicted probability of high-growth exit in the current-day cohort. The small
economic magnitude suggests that while the individualism brought about by TFE leads to
increased entrepreneurial activity, it does not appear to meaningfully change the type of businesses
started (small business versus innovation-driven high-growth startups).
Of course, TFE may be correlated with economic development and other cultural and
demographic factors in those areas, which likely affect entrepreneurial entry. To exclude
unobservable location-specific confounders and isolate plausibly exogenous variation in TFE, we
follow Bazzi et al. (2020a) and instrument TFE with historical shocks to the settlement process,
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which are driven by historical immigration flows to the U.S. in the late 1800s. Immigrants created
population pressures that lead locals and immigrants themselves to move west, pushing out the
frontier. We observe a similar relationship between instrumented TFE and new business formation
in a county, with a somewhat higher economic magnitude (~8% increase in new business
registrations for a one standard deviation increase in TFE). Overall, the analysis suggests that
individualism, as proxied by the county's historical frontier experience, is a significant factor in
explaining the current geographic distribution of new business formation.
Next, we examine a second key cultural factor: the county’s historical diversity in immigrant
backgrounds. To the extent that immigrant values spill over into the local population and these
cultural values persist over time (e.g., Giuliano and Tabellini 2020), the broader diversity of initial
immigrant backgrounds can lead to the diversity of viewpoints and thought, which can lead to
creative recombinations that support innovation and entrepreneurial activity. Alternatively, such
diversity may lead to societal fragmentation and a lack of social cohesion, impeding new business
formation.
We observe a positive and significant relation between a county’s historical diversity (HHI
of population birthplaces by country) and per capita new business starts, suggesting that on
average, the diversity of viewpoints and values brought by immigrants creates a persistent local
culture that facilitates new business formation. The estimated effect is also economically
significant: a one standard deviation increase in diversity of birth countries is associated with a
14% increase in new business registrations per capita. We observe no significant relationship,
however, between diversity in birthplaces and entrepreneurial quality.
Next, we examine the topographical features of counties. Using the terrain ruggedness index
developed by Riley, DeGloria, and Elliott (1999), we document a positive and significant relation
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between a county’s terrain ruggedness and the number of new business registrations per capita. A
one standard deviation increase in geographical ruggedness is associated with a 14% increase in
new business registrations per capita, consistent with the notion that rugged terrain imposed
historical constraints that may contribute to individualistic culture and self-reliance. As was the
case for TFE, we also observe a small positive and statistically significant relationship between
geographic terrain ruggedness and entrepreneurial quality.
Of course, the three factors we examine above may not be entirely independent of each other.
In our final set of analyses, we estimate linear models in which we include all three factors (TFE,
historical birthplace diversity, and terrain ruggedness) as right-hand side variables. When all three
factors are horse raced in the same model, all retain their statistical and economic significance,
with similar magnitudes to those obtained in our single-factor models. We then examine the
interactive effects of these measures, adding interaction terms to our models one by one. We
observe positive and significant interaction effects for historical birthplace diversity with both
terrain ruggedness and TFE, but there is no interaction effect for TFE and terrain ruggedness. In
other words, the models suggest that counties characterized by greater historical diversity see a
magnification in the effects of terrain ruggedness and TFE on new business formation.
A natural follow-up question related to historical birthplace diversity's long-term effects is
whether such diversity may benefit counties that today hold large concentrations of minority
groups. We thus interact historical diversity with the county’s current fraction of the population
that is Hispanic or African-American. The estimates suggest that counties with large
concentrations of minority groups, but low historical birthplace diversity have lower per capita
new business starts. However, high minority areas experience more new business starts when the
county is also characterized by high levels of historical diversity. Hence, our results suggest that
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while large concentrations of minority groups in counties with no historical diversity lead to
societal fragmentation and harm new business formation, minority groups integrated into a
historically diverse environment lead to greater entrepreneurial activity. This finding suggests that
the positive effects of societal diversity may take time to materialize fully.
Our paper makes several contributions to the literature. First, and foremost, our paper
contributes to a growing literature on the factors that drive entrepreneurial entry, a phenomenon
that, despite much research, is still not well-understood. While studies have explored the effects
of non-pecuniary benefits (Hurst and Pugsley 2011), wealth constraints (Hurst and Lusardi 2004),
safety nets (Barrios et al 2020), and regulatory aspects (Djankov et al. 2010), these determinates
fail to fully explain the significant variation in new business formation observed across both time
and space. Our paper documents new factors that can explain such variation. Specifically, our
findings suggest a fundamental role for America’s frontier culture and individualism in shaping
new business formation and entrepreneurial activity in the U.S. This, in turn, should spur further
research on the cultural drivers of new business formation.
Second, and relatedly, by focusing on the historical, geographic, and cultural features that
drive new business entry, our paper contributes to the existing literature on the importance of
culture in business transactions. For example, Guiso, Sapienza, and Zingales (2006) highlight the
role of cultural factors like trust or social capital for business transactions, while Alesina and
Giuliano (2015) focus on the role of culture in institutions. By examining the role that historical
geographic and cultural factors play in shaping new businesses formation, we extend the literature
on culture into the sphere of entrepreneurship in the spirit of Iyer and Schoar (2010) and Landier
and Thesmar (2008).
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Finally, the empirical patterns we document contribute to the literature on agglomeration
economies. The spatial variation in new business formation that we document, and its association
with terrain ruggedness and other historical features, provides new insights that inform the
discussion on the clustering of economic activities in certain areas of the country. Specifically,
variation in clustering fostered by the terrain and historical-cultural features of U.S. regions sheds
light on the origins of economic clustering in the U.S. (Duranton and Pagu, 2004; Glaeser 2010).
2. SAMPLE AND DATA
2.1.

Sample
Our sample consists of all U.S. counties with a population greater or equal to 10,000 people

in 2010, observed quarterly from 1988 to 2016, the last available business registration data year.
The initial sample consists of 360,364 observations for 3,142 counties (sample size varies in the
analysis depending on the data availability for any particular specification).
2.2.

New Business Formation
Our outcomes of interest are the quantity and quality of new business launches, measured

using business registrations by location and time period. For this purpose, we obtain data on new
for-profit business registrations from the Startup Cartography Project (SCP, Guzman and Stern,
2020).2 The SCP leverages business registration records, which are public records created when
an individual register’s a new business as a corporation, LLC or partnership. Importantly, as noted
by Guzman and Stern (2020), while it is possible to found a new business without business
registration (e.g., a sole proprietorship), the benefits of registration are substantial, and include
limited liability, various tax benefits, the ability to issue and trade ownership shares, and credibility
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See http://www.startupcartography.com.
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with potential customers. Furthermore, all corporations, partnerships, and limited liability
companies must register with a Secretary of State or equivalent to take advantage of these benefits.
The act of registering the firm triggers the company’s legal creation. As such, these records reflect
the population of incorporated businesses operating in a location (which may differ from their state
of incorporation) that take a form that is a practical prerequisite for growth.
The SCP dataset provided to us covers 49 states plus the District of Columbia, and for each
state the data includes records on the complete population of firms satisfying one of the following
two conditions: (i) a for-profit firm physically located in the local jurisdiction, or (ii) a for-profit
firm whose jurisdiction is in Delaware but whose principal office address is in the local state.
The SCP dataset provides a number of variables of interest to entrepreneurship researchers.
We focus here on two specifically: (i) the quantity of new business registrations in a Census
incorporated place in a given year-quarter, and (ii) an Entrepreneurial Quality Index, which is a
measure of average quality within any given group of firms and represents a prediction for the
probability of a growth outcome for a firm within a specified population of start-ups in a specific
period (Guzman and Stern 2020).
To measure the geographic intensity of new business formations, we need to consider the
number of new business registrations relative to the local population’s size. We define our main
variable of interest, Log New Business Starts per Capita, as the natural logarithm of one plus the
number of new business registrations in the county-year-quarter scaled by the county’s population
in thousands. We graph the county variation of New Business Starts per capita in Figure 1-A. Our
second variable of interest is Entrepreneurial Quality Index (EQI). Data on EQI is available for
only a subset of the SCP data. Our sample is thus restricted to 211,394 observations in the analyses
of the EQI.
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2.3.

Cultural and Geographic factors
We consider three cultural and geographic factors that may shape the contours of

entrepreneurial entry and new business formation in the U.S.. First, we consider the frontier
experience (Total Frontier Experience). Our measure is derived from Bazzi et al. (2020a), and
identifies the frontier line in each year from 1790 to 1890 as the contour lines longer than 500
kilometers, after removing all “inner island lines”, that are east of the main frontier line. Counties
within 100 kilometers of this line are defined as frontier counties. This historically grounded
definition of the frontier captures two dimensions of frontier life: population sparsity and isolation
from urban centers. Similar to Bazzi et al. (2020a), we construct a county-level measure of TFE,
which captures the number of decades that a given county spent on the frontier from 1790 to 1890,
the end of the frontier era according to Turner (1893) and the U.S. Census Bureau. Our baseline
analysis focuses on the 3,109 counties whose entire frontier history can be observed from 1790 to
1890. The geographic variation in TFE can be observed in Figure 1-B. In the multivariate analysis,
we standardize the TFE measure to be mean zero and standard deviation one to ease the
interpretation of coefficients.
Second, we measure a county’s historical population’s birthplace diversity along the country
of origin, we follow Manson et al. (2019). We measure a county’s historical birthplace diversity,
Birthplace Diversity in 1890, as one minus the Herfindahl-Hirschman concentration index for
country of birth in the county’s population in 1890. Birth country is defined as the U.S. or a given
country or country grouping abroad. We plot the geographic variation in Birthplace Diversity in
1890 in Figure 1-C. In the multivariate analysis, to ease our findings’ interpretation, we standardize
this measure to mean zero and standard deviation one.
In addition to historical birthplace diversity, we also measure the current concentration of
minority groups in a county, Minority, defined as the average fraction of a county’s population in
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the period 2000 to 2016 that is African-American or Hispanic. Data on minorities is available for
the period 2000 to 2016, and for a smaller sample of counties (1,161). Hence, our analysis for
Minority is limited to a sample with 76,500 observations. Consistent with the prior measures, we
standardize this variable for ease of coefficient interpretation.
Finally, we measure terrain ruggedness using the county-level average Terrain Ruggedness
Index (TRI) computed using 30-arc grid data on terrain variability based on Nunn and Puga (2012).
The geographic distribution of TRI is depicted in Figure 1-D. We standardize this measure to be
mean zero and standard deviation one.
2.4.

Controls
Our regression models include a vector of covariates that control a county’s demographic

and geographic characteristics. We obtain annual income per capita from U.S. Census. We control
for the county’s average population density, measured as the ratio between the county’s population
and area using digitalized U.S. Census data on population for every decade in 1790-2010. The data
on area is calculated using the 2010 county shapefiles from NHGIS using GIS software (Manson
et al., 2019). The county-level population data and other pre-2010 data are harmonized to the 2010
county boundaries. The data for intercensal years is imputed using the procedure detailed in Bazzi
et al. (2020a). We also control for the average Republican vote share in presidential elections. The
data is obtained from ICPSR (8611) Presidential and Congressional Races, 1840–1972 for 1900–
1972 elections, General Election Data for the United States 1950–1990 (ICPSR 13) for 1976–1996
elections, and Dave Leip’s Atlas of U.S. Presidential Elections for 2000–2016 elections (2017).
We also control for the average effective property tax rate per $100 of value, calculated as the
county’s ratio of the average real estate tax over the average house value, with data obtained from
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the National Association of Home Builders. They calculated the rates based on the 2010–2014
American Community Survey (ACS) data from the Census Bureau.
We also utilize data on the geographic characteristics from Manson et al. (2019) and Bazzi
et al. (2020a). We include geographic controls for the log of a county’s surface area in square
miles, the absolute latitudinal distance from the equator in decimal degrees, the absolute
longitudinal distance from the Greenwich Meridian in decimal degrees, and the average terrain
elevation, the minimum distance to the coastline, rivers, and lakes in meters. These variables are
calculated from each county's centroid using GIS software and the 2010 county shapefiles from
NHGIS. We provide descriptive statistics for all our variables in Table A1 of the appendix.
3. RESULTS
We begin our analysis by examining the geographic distribution of new business formation
across U.S. counties. We start at the most basic level, taking a single observation for each county,
and asking whether new business formation rates differ more than would be expected from
sampling variation. We then expand the unit of analysis to the county-year-quarter pair, allowing
us to estimate dynamic panel models with state and then county ﬁxed effects.
We begin by analyzing whether new business formation tends to cluster regionally more than
predicted by chance. In Exhibit 1 Figure 1-A, we observe preliminary visual evidence suggesting
the clustering of new business formation in some regions of the U.S. However, the figure does not
tell us whether these differences are larger than we would expect from random variation. Exhibit
2 Panel A, presents the estimates from a more rigorous analysis, using a single observation for
each county. We examine three dependent variables: the number of year-quarters for which new
business registrations occurs in a given county (Column 1), the number of year-quarters for which
new businesses have above the median EQI (Column 2), and the number of year-quarters for which
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new businesses have above the 75th percentile EQI (Column 3), with the population at risk (the
independent variable) being the total number of year-quarters for a given county in the sample.
Our models are based on the intuition that in a standard Poisson regression, the dependent
variable is Poisson distributed with mean 𝑒 𝑋𝑖 𝛽 , where Xi are the covariates that determine the
distribution. Using the Poisson distribution, we allow the distribution to vary by county, so that
the mean becomes 𝑒 𝑋𝑖 𝛽 𝑢𝑖 , where 𝑢𝑖 is a multiplicative gamma-distributed term with a mean equal
to one and variance equal to 𝛼. A value of 0 for 𝛼 corresponds to a standard Poisson model,
whereas 𝛼 > 0 indicates unequal variance, or excess clustering, in new business registrations across
counties, after accounting for each county’s size population of year-quarters.
In Exhibit 2 Panel A we find that the coefficient on the number of county-year-quarters is
significant and close to one across the three models, consistent with expectations. More
importantly, however, the estimated variance parameter 𝛼 is consistently positive and highly
significant across the three models, allowing us to reject an equal distribution of new business
starts across counties.3
Our preceding tests have low statistical power and are further limited because county-level
heterogeneity is modeled based on a Poisson functional form (if the true distribution of 𝑢𝑖 is not
gamma, the regression is misspecified). Thus, we next estimate panel models at the county-yearquarter level and model regional heterogeneity using state fixed effects and county ﬁxed effects,
which are unconstrained by a speciﬁc a-priori distribution.
Panel B of Exhibit 2 reports the results. We estimate the fixed effects model for our two
dependent variables: Log of New Business Starts per capita and the Entrepreneurial Quality Index.

3

To interpret the magnitude, the result indicates that, for a county one standard deviation above the mean, new
business formation is expected to occur about 38% more frequently than average.
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We include year fixed effects as a benchmark model, and then add state fixed effects and county
fixed effects alternatively, to examine their relative importance in explaining variation in our
outcome of interest. The state fixed effects are highly significant and explain approximately 22%
of the new business registration variation over the entire sample period. Similarly, state fixed
effects explain 11% of the variation in the EQI. More interestingly, however, county fixed effects
alone explain approximately 75% of the variation in new business registration (and 16% of the
variation in EQI). These results indicate that most of the variation in new business starts is
explained by time-invariant county level factors. This serves as the basis for examining the
county’s geographical and historical-cultural aspects, which we turn to next.
3.1.

The Geographic and Cultural Contours of Variation in New Business Formation
From this point forward, we take the previously documented patterns as given, and attempt

to better understand why they exist—examining how geographic and historical-cultural factors
affect the quantity and quality of new business formation. We consider three important factors
discussed in the introduction: the county’s exposure to frontier conditions, which have been shown
to lead to a persistent culture of rugged individualism; the historical diversity in country of birth;
and the topographical features of counties, as proxied for by terrain ruggedness. Our analyses are
motivated by theories of cultural persistence. While both the individualism induced by the
historical frontier or rugged terrain, and the creativity or fragmentation induced by birthplace
diversity may dissipate over time, they may well have shaped the subsequent evolution of culture
in the county.
3.1.1. Total Frontier Experience
We begin by estimating the linear relation between total frontier experience (TFE) and new
business formation in a panel regression model with fixed effects:
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𝑌𝑐,𝑡 = 𝛽0 + 𝛽1 𝑇𝐹𝐸𝑐 + 𝛽2 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑐,𝑡 + 𝜏𝑡 + 𝜆𝑠(𝑐) + 𝜖𝑖,𝑐 ,

(1)

Where Yc,t indicates the log of New Business Starts per capita or the Entrepreneurial
Quality Index (EQI) for county c at year-quarter t. 𝑇𝐹𝐸𝑐 indicates a county’s Total Frontier
Experience, which is the number of decades that a given county spent on the frontier from 1790 to
1890. 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑐,𝑡 denotes a vector of covariates that control for important time variant and time
invariant geographic and demographic characteristics, as described in Section 2.4. We include state
fixed effects ( 𝜆𝑠(𝑐) ) to control for unobserved time-invariant local characteristics. We also include
year fixed effects (𝜏𝑡 ) to capture time trends in new business registrations. The coefficient 𝛽1
identifies a local effect of TFE after accounting for factors that may correlate with both TFE and
modern culture. Standard errors are clustered by county. We conduct all our analysis first including
only fixed effects, then adding demographic controls, and, finally, adding geographic controls.
Results are reported in Exhibit 3. Panel A graphs the relationship between TFE and new
business starts controlling for demographic and geographic characteristics, as well as state and
year fixed effects. For both outcome variables, we observe a positive relation to TFE. Panel B
presents the estimates for Equation (1). We find that a one standard deviation increase in TFE is
associated with an increase of between 3.7% and 5% in new business registrations (Columns (1)
to (3)). Columns (4) to (6) estimate the relation between TFE and EQI, which allows us to examine
the quality of the new business starts (the mix between new small business and high-growth
oriented business in the county). We observe a positive relation between TFE and EQI, but of
minimal economic magnitude: a one standard deviation increase in TFE is related to an increase
in EQI of approximately 1.25% over the unconditional mean.
The main threat to causal identification lies in omitted variables correlated with both
contemporary culture and TFE. We address this concern in two ways. First, we note that, across
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the different specifications with different controls, the coefficient of interest remains stable, and
the increment in the R2 is small. This suggests that omitted correlated variables are unlikely to
affect our results (Oster 2019). Second, we use an IV strategy that isolates plausibly exogenous
variation in TFE due to changes in national immigration flows over time, as in Bazzi et al. (2020a).
Our IV is based on historical shocks to the settlement process driven by immigration flows
to the U.S. These immigrants contributed to westward expansion by exerting population pressure
on the eastern seaboard, and by going west themselves. Thus, the flow of immigration determined
the time it took for frontier locations in different periods to become established settlements. We
isolate push factors by predicting migrant outflows from 16 European countries from 1820 to 1890
based on climate shocks (Sequeira et al. 2020). As in Bazzi et al. (2020a), we use country-specific
regressions to predict the annual migrant outflows from each European country to the U.S. as a
function of country-specific shocks to temperature and rainfall in the prior year. We then aggregate
across countries to obtain the total predicted migrant inflows to the U.S. for each year. Finally, we
construct the IV for each county by calculating the average annual predicted migrant inflow to the
U.S. over the 30 years starting from the first year in which the given county is just west of the
frontier. Hence, for each county in our sample, the instrument captures predicted climate-induced
emigration flows to the U.S. starting just before the onset of local frontier settlement. These timevarying, national population shocks are unrelated to frontier counties’ local conditions and help
move us closer to a causal interpretation. We label our IV “Log Average Predicted National
Migration Inflows”.
Exhibit 3 of Panel C reports the IV estimates. The first stage regressions (Columns (1) and
(3)), demonstrate a large and statistically significant effect of the IV on TFE, with first-stage F
statistics above relevant thresholds (Stock and Yogo 2005), indicating the relevance of the
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instrument. Our instrumented TFE (Columns (2) and (4)) has a positive and slightly larger effect
on New Business Starts per Capita and Entrepreneurial Quality Index than in the OLS estimates.
A one standard deviation increase in TFE leads to an 8% increase in new business starts, and a 4%
increase in EQI (relative to the unconditional mean of 0.048). Taken together, these estimates
suggest that our findings are not driven by unobserved local conditions determining both TFE and
outcomes of interest today.
3.1.2. Historical Birthplace Diversity
Next, in Exhibit 4 Panels A and B, we examine the role of historical diversity in immigrant
backgrounds in the county. We estimate a linear panel model similar to that in Equation (1), where
we replace TFE with Historical Birthplace Diversity in 1890. As before, we introduce
demographic and geographic controls gradually across the three models, and all specifications
include state and year fixed effects. Panel A shows the relationship between birthplace diversity
and new business starts controlling for demographic and geographic characteristics, as well as state
and year fixed effects. We observe a positive relationship between historical birthplace diversity
and new business registrations, but no relation between historical birthplace diversity and EQI.
Similarly, the estimates of Equation (1) in Panel B exhibit a positive and significant
association between the historical birthplace diversity and new business starts per capita,
suggesting that on average, the diversity of viewpoints and values brought by immigrants creates
a persistent local culture that facilitates new business formation. The estimated effect is
economically significant: a one standard deviation increase in historical birthplace diversity is
associated with a 14% increase in new business registrations per capita. In contrast, we observe no
significant relationship between historical birthplace diversity and EQI. Taken together, evidence
in Panels A and B of Exhibit 4 suggests that a wider diversity of initial immigrant backgrounds
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supports greater entrepreneurial activity, but not necessarily a greater proportion of high-growthoriented business starts.
3.1.3. Terrain ruggedness and new business formations
Finally, in Exhibit 4 Panels C and D we examine the relation between the topographical
features of the U.S. counties and new business formations. Once again, we estimate a linear panel
model similar to that in Equation (1), replacing TFE with the Terrain Ruggedness Index. In the
graphs reported in Panel C, and the estimates in Panel D, we observe a positive and significant
association between a county’s terrain ruggedness and the number of business starts per capita. A
one standard deviation increase in geographical ruggedness is associated with a 14% increase in
new business registrations per capita. Similar to the results for TFE, we also observe a small
positive and statistically significant relationship between geographic terrain ruggedness and
entrepreneurial quality, in the order of magnitude of a 2% increase in the unconditional mean.
3.1.4. Interactive Effects
The geographic and cultural factors we examine above are unlikely to be fully independent
of each other. Thus, in our next set of analyses, we estimate linear model similar to Equation (1)
in which we include all three factors as right-hand side variables (Exhibit 5, Panel A). Consistent
to the prior analysis, we first examine the model without controls (Column 1), then introduce
demographic controls (Column 2), and finally add geographic controls (Column 3). For robustness,
we also examine the model with all controls included for a subsample of years post-2000 (Column
4) and post-2005 (Column 5). As can be seen from the exhibit, the coefficients on all three
historical determinants retain their statistical and economic significance, with similar magnitudes
to those obtained in our single factor models.
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Next, in Panel B, we examine the interactive effects of the three factors. We augment our
specification with interactions of TFE with terrain ruggedness, interactions of historical diversity
with terrain ruggedness, or interactions of TFE with historical diversity. Panel B plots the
relationship between new business starts per capita and TFE across the quintiles of terrain
ruggedness and birthplace diversity, and similarly, the relationship between new business starts
per capita and birthplace diversity across quintiles of terrain ruggedness. While we observe a
positive relation between new business starts and historical diversity amongst quintiles of terrain
ruggedness, and a positive relation between new business starts and TFE amongst the upper
quintiles (quintile three and four) of terrain ruggedness, we find that the positive relation between
new business starts and TFE is stronger in the top quintile of historical diversity.
In Panel C, we report formal estimates of our determinates’ interactions in the spirit of
Equation (1). Column (1) adds the interaction of terrain ruggedness with TFE. While the individual
determinants maintain their positive and significant coefficients, the interaction term of TFE and
terrain ruggedness does not load significantly. In contrast, in Column (2), when we add the
interaction of terrain ruggedness with birthplace diversity, both the individual factors and the
interaction term load positively and significantly, and in Column (3), we similarly observe positive
and statistically significant loadings both for the individual factors and for the interaction of
birthplace diversity and TFE. Overall, the figures and tables suggest that in counties defined as
having higher historical birthplace diversity levels, the effects of terrain ruggedness and TFE on
new business formation are magnified.
3.1.5. Differential Minority Effects and Geographic and Cultural Determinates
Our analysis on the relationship between new business starts and historical birthplace
diversity raises the natural question of whether such historical diversity may also affect
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underrepresented minorities today. To examine this relation, we look at counties that today hold
large concentrations of minority groups, interacting historical diversity with the current fraction of
the minority population in the county (see Column 4 of Panel C of Exhibit 5). The estimates
suggest that counties with large concentrations of minority groups with low historical diversity
have lower per capita new business starts. Yet, minority counties characterized by high levels of
historical diversity are associated with higher levels of new business starts per capita.
Taken together, our results suggest that while large concentrations of minority groups in
counties with no historical diversity lead to societal fragmentation and hinder new business
formation, minority groups integrated in a historically diverse environment lead to greater
entrepreneurial activity. This finding suggests that the positive effects of societal diversity may
take time to fully materialize.
4. CONCLUSIONS
This paper examines the role of geographic and key historical-cultural factors on shaping
new business formation. Using novel business registration data, we document that county fixed
effects explain approximately 75% of the new business registration variation over the entire sample
period (1988-2016). We provide evidence that time-invariant historical-cultural and geographic
factors explain a significant portion of the prevalence of entrepreneurial entry in a local area. Our
study document a fundamental role for America’s frontier culture in shaping new business
formation and entrepreneurial activity in the U.S. These findings suggest a need for further
research exploring the role of cultural drivers of new business formation.
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EXHIBIT 1
Panel A: Map of New Business Starts per capita

Panel B: Map of Total Frontier Experience

Panel C: Map of Diversity of Birth Population in 1890.

Panel D: Map of Terrain Ruggedness Index

Notes: This exhibit shows the geographic variation in our measure of new business formations as well as the measures of culture and geographic ruggedne ss. Panel A
shows the county’s median variation in the number of new firm registrations per 1,000 people. Panel B shows the variation in Total Frontier Experience. Total frontier
experience is the total number of decades a county was within 100 km of the frontier line between 1790–1890 based on county-level data from NHGIS. The yellow areas
to the west are beyond the 1890 frontier line. Panel C shows the variation in Diversity of Birth Population in 1890, which is defined as one minus the HerfindahlHirschman concentration index for country of birth in the county's population in 1890. Finally, Panel D shows the variation in the Terrain Ruggedness Index, which is
measured using 30-arc grid data on terrain variability (Nunn and Puga, 2012).
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EXHIBIT 2
Number of county-year-quarters with:
new business
above the
top quartile
registrations
median EQI
EQI
(1)
(2)
(3)
Log(Number of County-Year-quarters)
Costant

N
Pseudo R2
α
p- value

0.9659***
(0.0409)
0.0076
(0.1941)

0.9174***
(0.0380)
0.0462
(0.1805)

0.8414***
(0.0437)
0.0252
(0.2075)

3,142
0.0268
0.1436
<0.001

3,142
0.0611
0.0372
<0.001

3,141
0.0133
0.3155
<0.001

Panel A: This table presents estimates from negative binomial regressions predicting the number of new business registrations (NBR) and Entrepreneurial Quality Index
(EQI) in each county. The dependent variable is the number of year-quarters with NBR in county c in Column (1), the number of year-quarters with firms with EQI above
the median in Column (2), and the number of year-quarters with firms with EQI in the top quartile in Column (3). The independent variable is the log of the number of
year-quarters in the county. The sample uses all counties in our sample. The parameter 𝛼̂ is the estimated standard deviation of random effects at the county level. The pvalue corresponds to a χ2 test of the null that 𝛼̂ is 0. The significance levels are abbreviated with asterisks: *** indicates statistical significance at the 1% level. The
observation unit is at the county level. The robust standard errors are reported in parentheses.

Dependent Variable
(1)

Year Fixed Effects
(2)

State Fixed Effects
(3)

Log New Business Starts per capita
Log New Business Starts per capita
Log New Business Starts per capita

1115.99 (< .0001)
1444.73 (< .0001)
6169.63 (< .0001)

2017.09 (< .0001)

Entrepreneurial Quality Index
Entrepreneurial Quality Index
Entrepreneurial Quality Index

524.62 (< .0001)
589.61 (< .0001)
593.86 (< .0001)

577.24 (< .0001)

County Fixed Effects Observations Adj R-squared
(4)
(5)
(6)

527.73 (< .0001)

360,364
356,820
360,364

0.08
0.30
0.83

15.11 (< .0001)

211,394
209,781
211,378

0.06
0.17
0.22

Panel B: This table presents estimates from fixed effects panel regressions, where standard errors are clustered at the county level. For each dependent variable (as
reported in Column 1), the fixed effects included are row 1: year fixed effects; row 2: year and state fixed effects; row 3: year and county fixed effects. We also report Ftests for the joint significance of the various fixed effects. For each F-test we report the value of the F-statistic and the p-value. Column 5 reports the number of
observations, and column 6 the adjusted R2s for each regression.
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EXHIBIT 3

Panel A: This panel plots our two measures of new business formation, log of New Business Starts per capita (left graph), and Entrepreneurial Quality Index (right graph)
against the county’s Total Frontier Experience. Each plot includes controls for demographic characteristics of the county (population density, income per capita, republican
vote share and average property tax) and geographic characteristics (log of a county’s surface area in square miles, the absolute latitudinal distance from the equator in
decimal degrees, the absolute longitudinal distance from the Greenwich Meridian in decimal degrees, the county-level average terrain elevation, the minimum distance
to the coastline, rivers, and lakes in meters), and year-state indicators.

Log New Business Starts per capita
(1)
(2)
(3)
Total Frontier Experience

Demographic Controls
Geographic Controls
State Fixed Effects
Year Fixed Effects

(4)

Entrepreneurial Quality Index
(5)
(6)

0.0373**
(0.0155)

0.0501***
(0.0151)

0.0470***
(0.0154)

0.0000
(0.0002)

0.0006***
(0.0002)

0.0006***
(0.0002)

No
No
Yes
Yes

Yes
No
Yes
Yes

Yes
Yes
Yes
Yes

No
No
Yes
Yes

Yes
No
Yes
Yes

Yes
Yes
Yes
Yes

N
356,820
355,128
352,516
209,781
209,427
206,940
Adj. R2
0.299
0.344
0.357
0.172
0.186
0.189
Panel B: This table presents OLS estimates of equation (1). The dependent variables are log of New Business Starts per capita (Columns 1 -3) or the Entrepreneurial
Quality Index (Columns 4-6) measured at the county c and year-quarter t. Total Frontier Experience, is the number of decades that a given county spent on the frontier
from 1790 to 1890. The variable is standardized to have a mean of zero and standard deviation of one. The specifications include controls for demographic characteristics
of the county: population density, per capita income, republican vote share and average property tax. We also control for geographic characteristics of the county: log of
a county’s surface area in square miles, the absolute latitudinal distance from the equator in decimal degrees, the absolute longitudinal distance from the Greenwich
Meridian in decimal degrees, the county-level average terrain elevation, the minimum distance to the coastline, rivers, and lakes in meters. All specifications include state
and year fixed effects. Standard errors are clustered by county. *p<0.10. **p<0.05, ***p<0.01.
Log New Business Starts per capita
(1)
(2)
First Stage
Second Stage

Entrepreneurial Quality Index
(3)
(4)
First Stage
Second Stage

–

0.0794**
(0.0341)

–

0.0020***
(0.0005)

-0.6907***
(0.0287)

–

-0.6476***
(0.0303)

–

DemographicControls
Geographic Controls
State Fixed Effects
Year Fixed Effects

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

N
Adj. R2
First Stage F Statistic

352,516
0.590
580.20

352,516
0.083

206,940
0.617
456.70

206,940
0.017

X: Pred Total Frontier Experience

IV: Log Average Predicted National Migration Inflows

Panel C: This panel reports instrumental variables estimates of equation (1) based on the instruments described in Section 3.1.1. The IV is based on annual migration
inflows to the US predicted by weather shocks in Europe. The first stage is reported in Columns 1 and 3 for each of the outcome measures (log of New Business Starts
per capita and Entrepreneurial Quality Index). The second stage results are reported in Columns 2 and 4. Each specification includes controls for demographic
characteristics of the county: population density, per capita income, republican vote share and average property tax. We also control for geographic characteristics of the
county: log of a county’s surface area in square miles, the absolute latitudinal distance from the equator in decimal degrees, the absolute longitudinal distance from the
Greenwich Meridian in decimal degrees, the county-level average terrain elevation, the minimum distance to the coastline, rivers, and lakes in meters. All specifications
include state and year fixed effects. The first-stage F statistics Standard errors are clustered by county. *p<0.10. **p<0.05, ***p<0.0.
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EXHIBIT 4

Panel A: This panel plots our two measures of new business formation, log of New Business Starts per capita (left graph) and Entrepreneurial Quality Index (right graph)
against the county’s Diversity in Birth Population in 1890. Each plot includes controls for demographic characteristics of the county (population density, income per
capita, republican vote share and average property tax) and geographic characteristics (log of a county’s surface area in square miles, the absolute latitudinal distance
from the equator in decimal degrees, the absolute longitudinal distance from the Greenwich Meridian in decimal degrees, the county-level average terrain elevation, the
minimum distance to the coastline, rivers, and lakes in meters), and year-state indicators.
Log New Business Starts per capita
(1)
(2)
(3)
Diversity of Birth Population in 1890

Demographic_Controls
Geographic_Controls
State Fixed Effects
Year Fixed Effects
N
Adj. R2

(4)

Entrepreneurial Quality Index
(5)
(6)

0.1922***
(0.0270)

0.1450***
(0.0257)

0.1421***
(0.0273)

0.0031***
(0.0006)

0.0001
(0.0004)

0.0001
(0.0004)

No
No
Yes
Yes

Yes
No
Yes
Yes

Yes
Yes
Yes
Yes

No
No
Yes
Yes

Yes
No
Yes
Yes

Yes
Yes
Yes
Yes

352,064
0.313

350,372
0.351

347,760
0.365

207,670
0.175

207,316
0.189

204,829
0.191

Panel B: This table presents OLS estimates of equation (1). The dependent variables are the log of New Business Starts per capita (Columns 1-3) or the Entrepreneurial
Quality Index (Columns 4-6) measured at the county c and year-quarter t. Diversity of Birth Population in 1890 is defined as one minus the Herfindahl-Hirschman
concentration index for country of birth in the county's population in 1890. We standardize this measure to be mean zero and standard deviation one. The specifications
include controls for demographic characteristics of the county: population density, per capita income, republican vote share, and average property tax. We also control
for geographic characteristics of the county: log of a county’s surface area in square miles, the absolute latitudinal distance from the equator, the absolute longitudinal
distance from the Greenwich Meridian, the county-level average terrain elevation, the minimum distance to the coastline, rivers, and lakes in meters. All specifications
include state and year fixed effects. Standard errors are clustered by county. *p<0.10. **p<0.05, ***p<0.01.

Panel C: This panel plots our two measures of new business formation log of New Business Starts per capita (left graph) and Entrepreneurial Quality Index (right graph)
against the county’s Terrain Ruggedness Index. Each plot includes controls for demographic characteristics of the county (population density, income per capita,
republican vote share and average property tax) and geographic characteristics (log of a county’s surface area in square miles, the absolute latitudinal distance from the
equator in decimal degrees, the absolute longitudinal distance from the Greenwich Meridian in decimal degrees, the county-level average terrain elevation, the minimum
distance to the coastline, rivers, and lakes in meters), and year-state indicators.
Log New Business Starts per capita
(1)
(2)
(3)
Terrain Ruggedness Index

Demographic_Controls
Geographic_Controls
State Fixed Effects
Year Fixed Effects
N
Adj. R2

(4)

Entrepreneurial Quality Index
(5)
(6)

0.1120***
(0.0210)

0.1348***
(0.0201)

0.1428***
(0.0211)

-0.0002
(0.0002)

0.0006***
(0.0002)

0.0009***
(0.0003)

No
No
Yes
Yes

Yes
No
Yes
Yes

Yes
Yes
Yes
Yes

No
No
Yes
Yes

Yes
No
Yes
Yes

Yes
Yes
Yes
Yes

356,820
0.307

355,128
0.355

352,516
0.366

209,781
0.172

209,427
0.186

206,940
0.189

Panel D: This table presents OLS estimates in the spirit of equation (1). The dependent variables are the log of New Business Starts per capita (Columns 1-3) or the
Entrepreneurial Quality Index (Columns 4-6) measured at the county c and year-quarter t. Terrain Ruggedness Index is using 30-arc grid data on terrain variability based
on Nunn and Puga (2012). We standardize this measure to be mean zero and standard deviation one. The specifications include controls for demographic characteristics
of the county: population density, per capita income, republican vote share, and average property tax. We also include controls for geographic characteristics of the county:
log of a county’s surface area in square miles, the absolute latitudinal distance from the equator, the absolute longitudinal distance from the Greenwich Meridian, the
county-level average terrain elevation, the minimum distance to the coastline, rivers, and lakes in meters. All specifications include state and year fixed effects. Standard
errors are clustered by county. *p<0.10. **p<0.05, ***p<0.01.
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EXHIBIT 5
Log New Business Starts per capita
(2)
(3)
(4)

(1)
Total Frontier Experience
Terrain Ruggedness Index
Diversity of Birth Population in 1890

Demographic_Controls
Geographic_Controls
State Fixed Effects
Year Fixed Effects
Sample Years
Observations
Adj. R2

(5)

0.0318**
(0.0156)
0.1016***
(0.0209)
0.1887***
(0.0268)

0.0398***
(0.0152)
0.1219***
(0.0202)
0.1317***
(0.0256)

0.0336**
(0.0158)
0.1291***
(0.0213)
0.1329***
(0.0270)

0.0432**
(0.0179)
0.1427***
(0.0240)
0.1532***
(0.0311)

0.0435**
(0.0182)
0.1434***
(0.0244)
0.1520***
(0.0320)

No
No
Yes
Yes
ALL
352,064
0.323

Yes
No
Yes
Yes
ALL
350,372
0.364

Yes
Yes
Yes
Yes
ALL
347,760
0.375

Yes
Yes
Yes
Yes
Post-2000
191,872
0.365

Yes
Yes
Yes
Yes
Post-2005
131,912
0.360

Panel A: This panel presents OLS estimates in the spirit of equation (1) where we include Total Frontier Experience, Diversity of Birth Population in 1890, and Terrain
Ruggedness Index as contemporaneous right-hand side variables. In each specification we delineate which controls are used. We include controls for demographic
characteristics of the county: population density, per capita income, republican vote share, and average property tax. We also include controls for geographic characteristics
of the county: log of a county’s surface area in square miles, the absolute latitudinal distance from the equator, the absolute longitudinal distance from the Greenwich
Meridian, the county-level average terrain elevation, the minimum distance to the coastline, rivers, and lakes in meters. The last two columns examine two different
subsamples of years: post-2000 (Column 4) and post-2005 (Column 5). All specifications include state and year fixed effects. Standard errors are clustered by county.
*p<0.10. **p<0.05, ***p<0.01.

Panel B: This panel plots the relationship between new business starts per capita and TFE across the quintiles of terrain ruggedness and birthplace diversity, and similarly,
the relationship between new business starts per capita and birthplace diversity across quintiles of terrain ruggedness. The plotted coefficients are obtained by estimating
an augmented equation (1). The specifications include interactions of TFE with terrain ruggedness, interactions of birthplace historical diversity with terrain ruggedness,
or interactions of TFE with diversity of birth country. Each specification includes controls for demographic characteristics of the county: population density, per capita
income, republican vote share, and average property tax. We also include controls for geographic characteristics of the county: log of a county’s surface area in square
miles, the absolute latitudinal distance from the equator, the absolute longitudinal distance from the Greenwich Meridian, the county-level average terrain elevation, the
minimum distance to the coastline, rivers, and lakes in meters. All specifications include state and year fixed effects. The plotted coefficients include a two-tailed 95%
confidence intervals based on standard errors clustered at the county level. We provide a red line through the y-axis at zero for ease of interpretation.
(1)
Total Frontier Experience

0.0342**
(0.0158)

Terrain Ruggedness Index

0.1397***
(0.0214)

Diversity of Birth Population in 1890

Log New Business Starts per capita
(2)
(3)

(4)

0.0565***
(0.0168)
0.1236***
(0.0202)
0.1324***
(0.0273)

0.1544***
(0.0271)

Minority

0.2154***
(0.0548)
-0.0901**
(0.0432)

Total Frontier Experience_X_Terrain Ruggedness Index

0.0111
(0.0159)

Diversity of Birth Pop_X_Terrain Ruggedness

0.0373**
(0.0166)
0.0358**
(0.0178)

Diversity of Birth Pop_X_Total Frontier Experience

Diversity of Birth Pop_X_Minority

0.1364***
(0.0418)

Demographic_Controls
Geographic_Controls
State Fixed Effects
Year Fixed Effects
N
Adj. R2

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

352,516
0.367

347,760
0.375

347,760
0.367

76,500
0.407

Panel C: This panel presents OLS estimates in the spirit of equation (1) where we examine interactions between our various cultural/geographic measures. The dependent
variable is the Log New Business Starts per capita. We include interactions between TFE and Terrain Ruggedness Index (Column 1), Diversity of Birth Population in
1890 and Terrain Ruggedness (Column 2), TFE and Diversity of Birth Population in 1890 (Column 3), and Diversity of Birth Population in 1890 and Minority, which is
the average fraction of a county’s Hispanic or African-American population from 2000 to 2010. Each specification includes controls for demographic characteristics of
the county: population density, per capita income, republican vote share, and average property tax. We also include controls for geographic characteristics of the county:
log of a county’s surface area in square miles, the absolute latitudinal distance from the equator, the absolute longitudinal distance from the Greenwich Meridian, the
county-level average terrain elevation, the minimum distance to the coastline, rivers, and lakes in meters. All specifications include state and year fixed effects. Standard
errors are clustered by county. *p<0.10. **p<0.05, ***p<0.01
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Table A1
Summary statistics

mean
(1)

sd
(2)

p10
(3)

p50
(4)

p90
(5)

Dependent variables:
Log New Business Starts per capita
Entrepreneurial Quality Index

0.7969
0.0484

0.8036
0.0397

0.0000
0.0222

0.5640
0.0411

1.9211
0.0626

Independent variables:
Total Frontier Experience
Terrain Ruggedness Index
Diversity of Birth Population in 1890
Minority

1.9478
0.0617
0.1854
0.2135

1.4504
0.0779
0.1931
0.1860

0.0000
0.0082
0.0028
0.0329

1.8000
0.0305
0.1061
0.1520

4.0000
0.1670
0.4953
0.4916

Control variables:
Population density
Income per capita
Average Republican Presidential vote share
Property tax rate
Log county area
Latitude
Longitude
Mean elevation
Distance to the coast
Distance to rivers
Distance to lakes

196.66
13,675
59.577
0.9776
6.5232
38.296
-91.775
435.13
593,116
43,904
164,809

910.30
3,108
13.038
0.4654
0.7714
4.8554
11.496
534.50
427,034
39,195
111,423

4.4042
10,334
42.187
0.4734
5.7275
31.724
-107.75
46.000
51,565
7,674
32,929

44.459
13,312
60.562
0.8846
6.4413
38.363
-90.186
277.90
558,069
33,960
147,863

351.52
17,381
75.582
1.6147
7.4947
44.829
-78.363
1087.8
1,212,278
90,282
314,570

Notes: This table presents the summary statistics for the variables used in the analysis. We report the mean, the standard deviation, the bottom
decile, the median and the top decile of the distribution for each variable. The variables are described in the Section 2.2, 2.3, and 2.4 in the paper.
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