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Abstract 

The exploration of the impact of the prehistoric migration of anatomically modern 

humans from Africa on comparative economic development has been the focus of 

a vibrant research agenda in the past decade. This influential literature has attracted 

the attention of scholars from other disciplines, and in light of existing methodo-

logical gaps across fields, it has perhaps unsurprisingly generated some significant 

misconceptions. In particular, Rosenberg and Kang (2015) suggest that the hump-

shaped effect of interpersonal population diversity on population density in the year 

1500 is statistically insignificant in an extended sample of genetic diversity that 

was released more recently. Unfortunately, this assertion is based on elementary 

statistical errors. In fact, the hump-shaped effect of diversity on population density 

is even more pronounced in this extended sample of Pemberton et al. (2013), and it 

is present not only in the year 1500 but over the entire pre-colonial period for which 

population data are available (i.e., the 10,000BCE to 1500CE timeframe). 
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1 Introduction 

The past two decades have witnessed the emergence of a large and influential body of research 

that has focused on uncovering the roots of comparative economic development across regions, 

countries, and ethnic groups. A significant portion of this line of inquiry has explored the role of 

the prehistoric migration of anatomically modern humans from Africa in generating differential 

development patterns across the globe. 

This line of research has explored the persistent effect of the prehistoric exodus of Homo sapiens 

from Africa on comparative economic development across societies from the dawn of civilization 

to the contemporary era. In particular, this research suggests that greater migratory distances from 

the cradle of mankind in East Africa to the indigenous settlements of the ancestral populations of 

nations or ethnic groups diminished their levels of interpersonal diversity and, thereby, generated 

a persistent hump-shaped influence on development outcomes, reflecting a fundamental trade-off 

between beneficial and detrimental effects of diversity on productivity at the societal level (Ashraf 

and Galor, 2013a, 2018; Ashraf, Galor, and Klemp, 2018a). Although diversity may reduce inter-

personal trust, cooperation, and social cohesiveness, and can thus adversely affect the productivity 

of society, complementarity across diverse productive traits may stimulate innovations and gains 

from specialization, and can thereby contribute to a society’s economic performance. Therefore, 

in the presence of diminishing marginal effects of diversity and homogeneity on productivity, the 

aggregate economic performance of ethnic groups, countries, or regions that are characterized by 

intermediate levels of diversity would be expected to be higher than that associated with exces-

sively homogenous or heterogeneous societies. 

Consistent with each of the fundamental building blocks of this hypothesis, interpersonal diversity, 

as proxied by diversity in genetic markers, appears to have contributed to ethnic and cultural het-

erogeneity (Ashraf and Galor, 2013b), diminished interpersonal trust (Ashraf and Galor 2013a), 

heterogeneity in political preferences, and the emergence of civil conflicts (Arbatlı, Ashraf, Galor, 

and Klemp, 2019). Moreover, evidence suggests that interpersonal diversity may foster innovative 

activity (Ashraf and Galor, 2013a; Cook and Fletcher, 2018), occupational heterogeneity, and 

gains from specialization (Depetris-Chauvin and Özak, 2018). Further, interpersonal diversity may 

have shaped the nature of both precolonial and contemporary political institutions. In particular, 

although diversity may have triggered the development of institutions for mitigating the adverse 

influence of population diversity on social cohesion, the contribution of diversity to economic 

inequality and class stratification may have ultimately led to the formation and persistence of ex-

tractive and autocratic institutions (Galor and Klemp, 2018). 

This influential literature has attracted the attention of some scholars from other disciplines, and 

in light of existing methodological gaps across fields, it has perhaps unsurprisingly generated some 

significant misconceptions. In particular, Rosenberg and Kang (2015) reexamine only one of the 

range of results established in Ashraf and Galor (2013a), and they suggest that the significant 

hump-shaped effect of diversity on population density in the year 1500, as established by Ashraf 

and Galor (2013a) based on the 53 ethnic groups in the Human Genome Diversity Project (HGDP-

CEPH), is statistically insignificant in an extended sample based on more than 230 ethnic groups 

that was more recently assembled by Pemberton et al. (2013). Rosenberg and Kang (2015) con-

clude that this “challenges the claim for a role of genetic diversity in economic development”. 
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This assertion, however, is a straw-man argument based on elementary statistical errors. The small 

non-representative sample, consisting of only 39 countries, rather than the 145 countries consid-

ered in the original study of Ashraf and Galor (2013a), has no ramification on the validity of the 

out-of-Africa hypothesis of comparative development. Furthermore, the global hump-shaped ef-

fect of interpersonal population diversity on population density is in fact more pronounced when 

using the extended sample of Pemberton et al. (2013), and it is present not only in the year 1500 

but over the entire pre-colonial period for which population data are available (i.e., the 10,000BCE 

to 1500CE timeframe). 

2 Statistical Errors that Govern Rosenberg and Kang’s Findings 

Rosenberg and Kang (2015) explore the significance of the hump-shaped association between ob-

served diversity and historical population density in the year 1500 in a small sample of 39 coun-

tries, asserting that their analysis suggests that the hypothesized hump-shaped relationship is sta-

tistically insignificant. However, their test of the existence of a hump-shaped influence of inter-

personal diversity on economic prosperity is fundamentally flawed, suffers from a number of ele-

mentary statistical errors, and cannot be used to assess the out-of-Africa hypothesis of comparative 

development. 

2.1 Non-Representative Sample 

While valid statistical inferences can be made only in representative samples, Rosenberg and Kang 

(2015) based their analysis on a small non-representative sample consisting of only 39 countries, 

a small subset of the 145-country sample considered in the original study of Ashraf and Galor 

(2013a), based on predicted genetic diversity. This highly limited sample of countries is simply 

the set of contemporary nations whose territories contain at least one of the ethnic groups in the 

Pemberton et al. sample, disregarding the distortion that this restriction introduced to the repre-

sentativeness of the sample. 

The arguably non-representative sample of 39 countries precludes statistical inferences and cannot 

be credibly used to assess the existence of the global relationship between economic development 

and population diversity. In particular, if a highly significant hump-shaped association is in fact 

present between diversity and population density in a 145-country sample, one can select 39 ob-

servations from this sample that will erroneously suggest that a hump-shaped association does not 

exists. 

In contrast, Ashraf and Galor’s (2013a) advances a methodology that permits the projection of 

population diversity for a globally representative sample of countries, based on the migratory dis-

tances of their ancestral populations from East Africa. They established a significant hump-shaped 

relationship in a globally representative sample of 145 countries, which as discussed in Section 4, 

remains intact regardless of whether it is based on the HGDP-CEPH data set or on the more recent 

one by Pemberton et al. (2013). 
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2.2 Other Elementary Statistical Flaws That Invalidate their Finding 

While the choice of the non-representative sample is sufficient to invalidate Rosenberg and Kang’s 

finding, their analysis is afflicted by three additional statistical flaws that would have invalidated 

their finding even in a representative sample. 

2.2.1 Limited 39-Country Sample 

The limited 39-country sample used by Rosenberg and Kang diminishes the power of the statistical 

test and reduces the likelihood of finding a significant statistical association between population 

diversity and economic outcomes, let alone a non-linear one. Hence, their finding of an insignifi-

cant association could merely be an artifact of their limited sample size. 

In contrast, in order to overcome sample limitations, Ashraf and Galor (2013a) exploit the pro-

nounced impact of migratory distance from East Africa on observed genetic diversity across ethnic 

groups in order predict interpersonal diversity for all nations. The use of projected population di-

versity, associated with a sample of 145 countries, provides augmented statistical power and per-

mit the confirmation of a significant hump-shaped relationship between population diversity and 

population density in the year 1500. Moreover, since the coefficients of the estimated relationship 

between migratory distance and observed diversity are virtually identical in the HGDP–CEPH 

sample versus the extended sample of ethnic groups, the hump-shaped influence of predicted di-

versity on historical cross-country comparative development remains valid for the extended sam-

ple as well. 

2.2.2 Measurement Errors Due to the Erroneous Aggregation of Population Diversity 

Rosenberg and Kang’s measure of genetic diversity at the country level is constructed based on 

the unweighted (arithmetic) average of genetic diversity of the ethnic groups within the geograph-

ical territory of each modern country. This naïve and superficial aggregation, ignoring the propor-

tional representation of each ethnic group within each country as well as their pairwise genetic 

distances, introduces significant measurement errors to the independent variable. 

As is well-known from statistical theory, measurement errors in the independent variable biases 

the estimated coefficient towards zero. Hence, the assertion of Rosenberg and Kang (2015) that 

the estimated coefficients on genetic diversity and its square are insignificantly different from zero, 

could be plausibly governed by the measurement errors that they introduce to the measure of pop-

ulation diversity, due to this major flaw in their aggregation methodology. 

2.2.3 Reverse Causality and Omitted Variable Bias 

Observed diversity may reflect past socioeconomic outcomes, such as intraregional social conflicts 

and migrations that were likely driven by historical differences across societies in economic pros-

perity. Moreover, omitted geographical characteristics can mask the existence of a hump-shaped 

relationship. Thus, Rosenberg and Kang’s (2015) analysis, which is based on observed genetic 

diversity and does not include a sufficiently large number of geographical controls, is afflicted by 
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reverse causality and bias from omitted variables that surely obscure the existence of a hump-

shaped relationship between diversity and economic prosperity. 

Indeed, even in the context of their non-representative sample of countries, a highly significant 

hump-shaped association emerges between observed diversity and historical population density 

once a basic set of potential geographical confounders is accounted for. 

In contrast, in order to overcome potential concerns about reverse causality associated with the use 

of observed genetic diversity, Ashraf and Galor (2013a) and Ashraf, Galor and Klemp (2018a) 

exploit the pronounced impact of migratory distance from East Africa on observed genetic diver-

sity across ethnic groups in order to predict interpersonal diversity for all ethnic groups, thereby 

applying an instrumental variable approach to confirm the hump shaped impact of population di-

versity on economic outcomes over the course of human history. 

3 An Ethnic-Level Analysis 

An analysis at the ethnic-group level provides the first-best setting for evaluating the main predic-

tions of Ashraf and Galor’s hypothesis to using Pemberton et al.’s (2013) data on observed diver-

sity in the extended sample of ethnic groups. 

Ashraf, Galor, and Klemp (2018a) have empirically examined the influence of diversity on produc-

tivity at the ethnic-group level, while accounting for the potentially confounding effects arising 

from observed heterogeneity in various ethnicity-specific geographical, cultural, and institutional 

factors, as well as unobserved heterogeneity in country-specific characteristics. Their research es-

tablishes that observed diversity in a worldwide sample of ethnic groups (Pemberton et al., 2013), 

as well as predicted diversity (based on migratory distance from East Africa) in an extended sam-

ple, confers a significant hump-shaped influence on economic prosperity, suggesting that the var-

iation in interpersonal diversity across ethnic homelands has contributed to variations in their eco-

nomic development, as captured by their historical population densities since the Neolithic Revo-

lution, as well as their nighttime luminosities in the contemporary era. 

The hump-shaped impact of interpersonal population diversity on historical population densities 

over the period 10,000BCE – 1500CE is established at the ethnic-group level (across the extended 

sample of ethnic groups in Pemberton et al., 2013). As reported in Ashraf, Galor, and Klemp 

(2018a), and as depicted partly in Figure 1, the impact is highly significant for each thousand-year 

interval over this time period. 

Moreover, as established by Ashraf, Galor, and Klemp (2018a) and depicted in Figure 2, the hump-

shaped impact of interpersonal population diversity is robust to the use of an alternative measure 

of contemporary economic development, based on luminosity per capita across the extended sam-

ple of ethnic groups in Pemberton et al. (2013). 
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Figure 1. Interpersonal Diversity and Population Density across Ethnic Groups over the Period 

10,000BCE – 1500CE 

 
Notes: This figure depicts the hump-shaped influence of interpersonal diversity on population density across ethnic 

groups in the extended sample of Pemberton et al. (2013). It depicts the impact of observed genetic homogeneity 

(i.e., 1 minus observed diversity), instrumented by the migratory distance from East Africa, on population density 

in the years 10,000BCE, 5,000BCE, 1000BCE, and 1500CE, conditional on geographical controls and regional 

fixed effects. Source: Ashraf, Galor, and Klemp (2018a). 
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4 A Country-Level Analysis 

A country-level analysis is the second-best setting for evaluating the robustness of the main pre-

dictions of Ashraf and Galor’s hypothesis to the use of Pemberton et al.’s (2013) data on observed 

diversity in the extended sample of ethnic groups.In particular, following Ashraf and Galor’s 

(2013a) methodology, one can generate measures of predicted diversity for a globally representa-

tive sample of countries, based on the migratory distances of their ancestral population from East 

Africa. In particular, in order to overcome sample limitations and potential concerns about reverse 

causality associated with the use of observed genetic diversity, Ashraf and Galor (2013a) exploit 

the pronounced impact of migratory distance from East Africa on observed genetic diversity across 

ethnic groups in order predict interpersonal diversity for all nations, based on the geographical 

locations of their ancestral populations in the year 1500, relative to East Africa. Since the coeffi-

cients of the estimated relationship between migratory distance and observed diversity are virtually 

identical in the HGDP–CEPH sample versus the extended sample of ethnic groups, the hump-

shaped influence of predicted diversity on historical cross-country comparative development re-

mains unaffected. 

As depicted in Panel A of Figure 3, predicted population diversity has a significant hump-shaped 

effect on population density in the year 1500 across countries. Moreover, employing an alternative 

measure of historical development based upon the extent of urbanization, rather than population 

density in 1500 (Ashraf and Galor, 2011), does not qualitatively alter the hump-shaped influence 

 
Figure 2. Interpersonal Diversity and Contemporary Comparative Development across Ethnic 

Groups 

 
Notes: This figure depicts the hump-shaped influence of interpersonal diversity on contemporary economic devel-

opment across ethnic groups. It depicts the relationship between observed homogeneity (i.e., 1 minus expected 

heterozygosity) and log average light intensity per capita in the 1992–2013-time horizon, conditional on absolute 

latitude, soil quality, type of landmass, group size, institutional characteristics (extent of jurisdictional hierarchy 

and type of class stratification), and regional fixed effects. Source: Ashraf, Galor, and Klemp (2018a). 
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of interpersonal diversity on historical development, as depicted in Panel B of Figure 3.1 

Furthermore, since migratory distance from East Africa has a negative influence on various forms 

of intragroup phenotypic diversity, predicted interpersonal diversity is a valid proxy for diversity 

in phenotypically and behaviorally expressed traits. In particular, mounting evidence in the fields 

of physical and cognitive anthropology suggest that an ancient serial founder effect originating in 

East Africa generated the observed worldwide patterns in various forms of intragroup morpholog-

ical and cognitive diversity, including interpersonal diversity in skeletal features pertaining to cra-

nial characteristics (Manica et al. 2007; von Cramon-Taubadel and Lycett 2008; Betti et al. 2009), 

dental attributes (Hanihara 2008), pelvic traits (Betti et al. 2013), and birth canal morphology (Betti 

and Manica, 2018), as well as intralingual phonemic diversity (Atkinson 2011). 

5 Concluding Remarks 

Ashraf and Galor (2013a) advanced the hypothesis that migratory distances from the cradle of 

mankind in East Africa to the indigenous settlements of the ancestral populations of nations or 

ethnic groups diminished their levels of interpersonal diversity and, thereby, generated a persistent 

hump-shaped influence on development outcomes, reflecting a fundamental trade-off between 

beneficial and detrimental effects of diversity on productivity at the societal level. Although di-

                                                 
1 It should be noted that the data source for urbanization rates in 1500 is independent of the source for historical 

population density. 

Panel A: Panel B: 

  
Figure 3. Interpersonal Diversity and Historical Comparative Development across Countries 

 
Notes: This figure depicts the cross-country hump-shaped influence of predicted homogeneity (i.e., 1 minus inter-

personal diversity predicted by migratory distance from East Africa) on economic development in the year 1500, 

as reflected by either log population density (Panel A) or log urbanization rate (Panel B), conditional on the timing 

of the Neolithic Revolution, land productivity, and continent/regional fixed effects. Source: Ashraf and Galor 

(2013a). 
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versity may reduce interpersonal trust, cooperation, and social cohesiveness, and can thus ad-

versely affect the productivity of society, complementarity across diverse productive traits may 

stimulate innovations and gains from specialization, and can thereby contribute to society’s eco-

nomic performance. 

The literature on the influence of interpersonal diversity on comparative development across soci-

eties has attracted the attention of the scholarly community beyond the discipline of economics 

and, given methodological divisions, it has perhaps unsurprisingly generated unfounded criticisms. 

In particular, Rosenberg and Kang (2015) reexamine only one of the range of results established 

in Ashraf and Galor (2013a), suggesting that the hump-shaped effect of diversity on population 

density in the year 1500 is statistically insignificant in an extended sample of genetic diversity that 

was released more recently. They conclude that this “challenges the claim for a role of genetic 

diversity in economic development”. However, this assertion is based on elementary statistical 

errors. In fact, the hump-shaped effect of interpersonal population diversity on population density 

is even stronger in this extended sample of Pemberton et al. (2013), and it is present not only in 

the year 1500 but over the entire pre-colonial period for which population data is available (i.e., 

the 10,000BCE to 1500CE timeframe). 
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