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A Brief History of Human Time Exploring a database of "notable people"

This paper describes a database of 1,243,776 notable people and 7,184,575 locations (Geolinks) associated with them throughout human history (3000BCE-2015AD). We first describe in details the various approaches and procedures adopted to extract the relevant information from their Wikipedia biographies and then analyze the database. Ten main facts emerge.

1. There has been an exponential growth over time of the database, with more than 60% of notable people still living in 2015, with the exception of a relative decline of the cohort born in the XVIIth century and a local minimum between 1645 and 1655. 2. The average lifespan has increased by 20 years, from 60 to 80 years, between the cohort born in 1400AD and the one born in 1900AD.

3. The share of women in the database follows a U-shape pattern, with a minimum in the XVIIth century and a maximum at 25% for the most recent cohorts.

4. The fraction of notable people in governance occupations has decreased while the fraction in occupations such as arts, literature/media and sports has increased over the centuries; sports caught up to arts and literature for cohorts born in 1870 but remained at the same level until the 1950s cohorts; and eventually sports came to dominate the database after 1950.

Era and AD to Anno Domini.
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There is currently a growing number of datasets allowing for the documentation of historical facts. A recent approach has focused particularly on historical individuals, who we call in this text notable people. This approach was pioneered by [START_REF] Schich Maximilian | A network framework of cultural history[END_REF]. The authors automatically collected the years and locations of birth and death for 150,000 notable people in history using Freebase, a Google-owned knowledge database. de la [START_REF] David | The longevity of famous people from Hammurabi to Einstein[END_REF] built a sample of 300,000 famous people born between Hammurabi's epoch and 1879, Einstein's birth year from Index Bio-bibliographicus Notorum Hominum, to estimate the timing of improvements in longevity and its role in economic growth. Recently, [START_REF] Yu | Pantheon 1.0, a manually verified dataset of globally famous biographies[END_REF] also used Freebase and assembled a manually verified dataset of 11,341 biographies existing in more than 25 languages in Wikipedia. Our paper extends these approaches. We compile the largest possible database of notable people rather than focusing only on "very famous" individuals, because we are ultimately interested in detecting the statistically significant local economic impact of these individuals. It actually turns out that weighting individuals with measures of their impact does not make a big difference, which ex post justifies our collection of information on hundreds of thousands of lesser known artists, business people and local rulers, famous enough to have been listed and described somewhere on the internet or in various rankings, but yet left out of the vast majority of internet sources. To this end, we use two different, yet complementary approaches to obtain names of and information on notable people. One is also based on Freebase, and allows us to collect information at a large scale for 938,000 individual profiles over 4,000 years of human history, after a careful examination of homonyms and the elimination of duplicates. We refer to this method as "top-down", since the information on names is centralized in Freebase. The second method is based on a systematic search from various categories in Wikipedia pages to identify notable people and is refered to as a "bottom-up" approach. This results in a list of about 1 million individuals that considerably overlaps with the "top-down" approach, and eventually adds another 280,000 names to the Freebase results. These individuals are then matched with their respective Wikipedia biographies in English, from which we extract a large amount of biographical information through a careful and manually verified semantic analysis. We categorize people according to gender, nationality, and their three main activities/occupations according to an ad hoc classification system consistent throughout history. Other key information such as birth year, death year, birth place, place of death and most importantly all geographical linkages (GeoLinks thereafter) mentioned in the biography in between birth and death, have been systematically collected where available. A total of 3.5 million geographical linkages have been gathered and analyzed. We also attempt to measure these individuals' impact on various economic outcomes. The visibility of each individual's page is probably a better proxy of his or her impact than the number of pages viewed over the past years (the alternative approach pionneered by [START_REF] Yu | Pantheon 1.0, a manually verified dataset of globally famous biographies[END_REF]. Therefore, we use a simple impact measure compiled using a combination of the number of words in the Wikipedia page and the number of languages into which the page has been translated. The implied ranking is disclosed in the text and its Appendix, both in an overall ranking and in rankings by categories. Alternatives are explored and correlations between them analyzed. We then match notable people with cities using a unique global historical population database composed of new Census data from 17 countries on 5 continents, the Urbanisation Hub-Bairoch-Bosker city population data between 800AD -1800AD, the Lincoln population data 1794 -2005 for 24 other cities in the world, and the United Nations (UN) population database since 1950. For each country and within each period, we select the 30 largest cities at a time for countries with a landsize of less than approximately 300,000 square kilometers and for the 50 largest cities for larger countries with a landsize larger than 300,000 square kilometers. The landsize threshold is more time invariant than any other population criterion and the number of cities retained permits that 50% of 3.5 million locations assembled in the database over the period 800AD-2015AD lie within 50km of the nearest city. In the last period of the sample (1950AD-2015AD), the UN population database even allows us to have 50% of the locations within 13km of the nearest city. In this paper, we carefully document the data search and procedures to extract the relevant information. We then explore the datasets, provide a number of descriptive stylized facts and finally provide descriptive, non-causal associations of the role of notable people on city growth.

1 Data collection 1.1 A list of individuals from Freebase then matched with Wikipedia pages ("top-down" approach)

his/her birth date (if available). As of January 2015, when we accessed the list, Freebase contained precisely 3,440,707 notable people. However, many names were duplicates, or mistakenly added. A subset of nearly 407,000 irrelevant observations, corresponding either to pure html codes, movie titles, ships such as HMS Titanic, names in non-Latin alphabets (overall, this eliminates around 3,000 names that appear in Chinese/Korean characters, in Greek or Cyrillic alphabets) or even numbers instead of full regular names have been identified and then automatically dropped out of the initial dataset. This step leads to a sample of 3,033,469 notable people.

2. We then match these 3 million names with their corresponding Wikipedia pages in English. The matching process was more easily facilitated when using the birth date, where available, especially for homonyms. Overall, 46% (1,391,718 observations) include a birth year. The matching process achieved a lower success rate for people with no such birth information, i.e. when the matching process was based on the full name only (see next point). Missing birth dates represent 54% of the sample (1,641,751 observations).

3. There are several homonyms in the database. When Wikipedia detects homonyms it either provides a list of names with birth dates1 or directly takes the user to the page of the most famous homonym e.g. for Ray Charles (https://en.wikipedia.org/wiki/Ray_Charles), via the following sentence and link : "For other uses, see Ray Charles (disambiguation). In this second case the link refers to a list of homonyms with a link to each one's respective page. In both cases, in order to capture as many homonyms as possible from Freebase we match both the full name and the birth year. For homonyms with no birth information in Freebase, we only consider the page corresponding to the most famous homonym instead of collecting all pages mentioned in the list described before (first case). Among the individuals with birth year information, approximately 30% do not have a Wikipedia page in English, 868,266 have a unique link to a page in English, while 154,349 are not matched. Among these pages, 76,000 must be disambiguated as they contain more than one link. This leads to a first group of names. Among individuals with no birth year information, 313,308 come up with a unique link to a Wikipedia page in English, but only 106,646 refer to an individual (and not to a list of homonyms, concepts, etc.). Of these, 37,854 are not duplicates with respect to the first group detailed above (with birth year information) and are therefore included in the final sample. At the end of the process, 964,245 individuals are matched with their Wikipedia biography, which we downloaded as of December 2015.

1.2 A list of individuals using Wikipedia categories ("bottom-up" approach)

To be exhaustive and consistent, we also use Wikipedia directly, which classifies most individual pages by birth date. A secondary independent dataquest is run automatically from birth dates between 1500BCE to 2015AD; a complete list of categories is assembled; virtually all of these categories include additional lists of people. Each of these is scanned to obtain more names with a page in English. We obtain a total of 1,176,812 names including 897,310 names in common with names identified using the "top-down" approach and 279,531 distinctly new names.

We then merge the two databases ("top down" and "bottom up") using the url of each individual 

(

Individual characteristics

In this subsection we analyze the source code of each Wikipedia page to extract basic information about dates and locations for birth and death, occupations, citizenship and gender. These individual characteristics are either identified from the Infobox (fixed-format table at the top right-hand corner of biographies), from the Abstract, or from the Categories section. 398,830 (36.05%) individuals have no Abstract and therefore we extract information from the Main text.

Figure 2 shows the different parts of the Wikipedia page of Ray Charles. See his full page in the Appendix. Birth and Death Dates Information on an individual's date of birth and death is typically available in three different sections of the Wikipedia biography: i) Infobox, ii) Abstract/Main text and iii)

Categories section, which is located at the bottom of the page. We therefore get a maximum of three birth dates per individual of which 1,063,637 come from the Categories section, 669,405 were found in the Infobox and 951,147 were extracted from the Abstract/Main text. Some are misreported but the alternative birth dates allow for a correction: among observations without missing dates, the concordance rate between birth dates coming from the same biography is at around 97.3%. Similarly, we found 498,065 dates of death in the Categories section, 232,584 in the Infobox and 383,088 in the Abstract/Main text. The concordance rate between dates of death coming from the same biography is at around 98.4%. We end up with 1,073,585 birth years and 499,980 death years. Missing death years correspond either to an unreported death year or to an individual still living in 2015 (a large fraction of our database : 59%). Note also that we have 144,804 individuals with no birth information available regardless of the three sources used. Among those individuals, 21,581 have information available on their death.

Places of Birth and Death

Places of birth and death may both be found in the Infobox and/or in the main body of the text (Main text). We first analyze the information coming from the Infobox and then consider the Main text as an alternative source of information when either the Infobox is missing or the relevant information has not been detected in the Infobox. In this case, we use keywords such as "born in/at" or "died in/at" to find place of birth and death. Most locations of an individual's birth and death are associated to a latitude and a longitude (hereafter we use the word geocoded), which we then extract.

Citizenship/Gender Information about citizenship is usually present in the Infobox and in the Abstract/Main text. We use both sources in order to minimize the number of missing values. On rare occasions, when there is more than one citizenship/country mentioned in the Abstract, we consider the citizenship appearing first as that individual's citizenship. After thorough manual verification, it appears that this information always appears first in the Abstract section (as illustrated below in Ray Charles' biography).

For gender we also use the Abstract/Main text and check for the presence of pronouns (he/she) and possessive adjectives (his/her) in the text. We consider a person to be female (male) if "she"/ "her" ("he"/ "his") is found in the summary. In case we detect both masculine and feminine pronouns or possessive adjectives, we select the first pronoun that appears as the one identifying the person's gender. This method did not prove efficient for short biographies which do not contain any pronouns or possessive adjectives. Overall, women account for only 15.7% of the sample, while men represent the largest share (78.5%) and we failed to identify the gender information for only 5.8% of all biographies analyzed. However, a careful visual inspection of this latter category indicates that missing genders are predominantly males.

Occupations We determine occupations by locating linking verbs such as "was a"/"is a"/"was the"/"is the" in the Main text: for instance, "Ray Charles was an American singer, songwriter, musician, and composer ". Occupations are then grouped into 6 categories: Academics (studies, education), Entertainment (arts, literature/media, sports), Entrepreneur (business, inventor, worker), Family, Governance 1 and2 provide a few summary statistics of the entire database. See the full list of occupations collected and sorted in the Appendix. Table 3 summarizes the information that has been collected so far and informs us about the location where the information was found in the Wikipedia biography.

Visibility Factors Various "influence weights" are built, based on specific page characteristics combining the length of the page (in words), the number of translations of the page and some additional information such as the number of footnotes, categories, headlines, links, etc. Futher details about these are provided in Section 2 below. As argued in the introduction, many other sources, depending on the type of study envisaged can serve as a proxy for the visibility factor. Our measures fit well our purpose, which is to detect the local economic impact of the individuals present in the database.

The number of pages viewed in recent years is a potential indicator that has been favored by [START_REF] Yu | Pantheon 1.0, a manually verified dataset of globally famous biographies[END_REF], and would be very useful if we were interested in studying contemporary individuals (living artists, athletes). The number of internet pages (backlinks) linking to a Wikipedia biography could also be an indicator. The latter information would be interesting per se as a measure of the relevance of these biographies. For our purpose, the information on the length and complexity of a Wikipedia biography and the number of links leading outwards to the Internet is still the most appropriate: we presume that individuals who have a Wikipedia biography and another biography elsewhere on the internet have had precisely the impact we attempt to detect. Of course, we may want to compare an individual's visibility relative to others in their respective birth cohort where relevant.

Geographical Wikipedia linkages (GeoLinks)

An important improvement of the present work compared to other articles quoted above is our in-depth and careful analysis of GeoLinks present in individual Wikipedia biographies. This analysis provides detailed and reliable information about these different places where famous people live (lived) and/or interact with (interacted with) over the course of their lifetime2 .

To collect such information we copy all hyperlinks found in each page and make a distinction between links found in the abstract and links coming from the Main text. Hyperlinks, by definition, lead to other Wikipedia Pages (Wikilinks), which we extract and parse. Wikilinks with geographical coordinates (longitude/latitude), are potential GeoLinks such as Albany, Georgia where Ray Charles was born. We discard countries, regions or provinces that are locations with geographical coordinates as our goal is to match notable people with places at the city level (see below). There are also pages containing coordinates that do not correspond to locations, but to individuals. These pages provide the coordinates of their resting/burial place. For instance, the wikilink Ronald Reagan appears in Charles' Wikipedia page. Charles performed for Reagan's second inauguration in 1985. Ronald Reagan is considered by our code as a location because his page provides the coordinates of his resting place (Ronald Reagan Presidential Library, Simi Valley, California, 34.25899°N 118.82043°W). We can identify these wikilinks that contain coordinates but which are not locations and therefore exclude them. A GeoLink may not necessarily point to places where famous people at some point moved to, lived in or even just visited. After careful verification of hundreds of cases3 , it appears that a significant fraction of these GeoLinks refer to parents/family, or to a place where they lived, originated from, etc. This information might be relevant for some uses, but is not relevant in analyses of an individual's direct impact, so we keep both but separate them out, distinguishing between two types of GeoLinks: those having a connection with family and those with no obvious link to family, using keywords such as "sister", "father", "brother", etc. contained in the same sentence to allocate them into the first category.

Other GeoLinks refer to post-mortem events and can safely be dropped out of the sample. These are quite frequent for artists (e.g. links to museums where exhibitions of their work take place post-mortem ) or scientists (e.g. honorary awards, buildings named in his/her honor). We consider a location to be post-mortem whenever a GeoLink is pointed out after an individual's date of death and is present in a sentence where keywords such as "died/buried/..." are present.

Table 4 shows that among all 7,184,455, Wikilinks extracted 26% correspond to either countries or regions, 0.5% refers to a person instead of a location, 5.7% are places visited by family members and 5.1% are post-mortem locations. These cases are not mutually exclusive. In all, we detected 4,878,455 proper and usable GeoLinks.

Places are either located in the Abstract or in the Main text. Therefore, in order to keep a chronological path of places visited, we keep either the Abstract or the Main text depending on the number of places contained in both sections. We extract places from the section containing the largest number of GeoLinks. The Abstract is chosen arbitrarily in the case of a tie. On average, individuals have 5.7

GeoLinks in the Main text and only 2.4 in the Abstract.

We detail here the places visited by Ray Charles as it was identified by our automatic detection procedure. Charles was born in Georgia and grew up in Florida before reaching cities like Seattle, Philadelphia, New York and Los Angeles. Along with Table 5 providing the GeoLinks, Figure 5 in Appendix shows the screenshots of the different sections of his Wikipedia page including GeoLinks.

Figure 3 shows the map of places visited by Ray Charles according to his Wikipedia page. It is important to report that not all GeoLinks refer to city names. Some point to cultural events, museums, opera houses, theaters, universities, schools, stadiums or sports events such as Olympic games, etc.. Those links have coordinates and are added to GeoLinks. In this example, Ray Charles had two contacts with the city of St. Augustine, Florida, through a school first (Florida School for the Deaf and the Blind) and a radio station (WFOY) based in the same city. This is important information to consider as sampled individuals have had contact with these cities through these institutions. We show here, as another example, the trajectories of a person known for having been very mobile over the course of his life: Desiderius Erasmus (1466-1536AD) in Figure 4. Erasmus was born near Rotterdam (Netherlands: 1) with some controversy about whether he originated from Gouda (Netherlands: 2).

Erasmus has an indirect (weaker) link with at least two different GeoLinks. First, with the city of Zevenberger (Netherlands: 3) which is the place of birth of his grandfather and second with the city of Deventer (Netherlands: 4) where his oldest brother went to a famous school. Both places are familyrelated GeoLinks and are therefore in blue on the map. As previously explained, these two locations have been dropped from the list of GeoLinks. 1900AD;1901; see for instance the different maps of Europe and the world in Appendix A. We also use, in the econometric analysis of later sections, 66 Time Periods of varying length constructed as follows: individuals born before 1AD are divided into three groups, due to sample size (born before 500BCE, born between 501BCE and 250BCE, born between 249BCE and 0); periods of 50 years between 1AD and 1700AD; periods of 25 years between 1701AD and 1800AD and periods of ten years between 1801AD and 2015AD. These varying lengths of time capture the "accelerating history" phenomenon and reduce the disparities in the number of individuals across time periods.

The most important methodological choice here is to attribute to each GeoLink one or two of these Time Periods, as follows. Information on birth and death allows us to calculate the lifespan of each individual. We also estimate the mean lifespan according to each birth year or each Time Period, for both male and female individuals. When either the birth or death information is missing, we therefore impute lifespan based on the relevant Time Period of the gender category of the individual. Once done, we count the number of GeoLinks for that individual and use it to calculate the steps of a grid of the entire lifespan, as a proxy for the time elapsed between two successive GeoLinks. For people still alive in 2015, we use their current age in 2015 rather than their lifespan. Then, if a GeoLink is estimated to start in year a and end in year b, we assign that GeoLink to Time Period n if any year in the interval (a, b) intersects that Time Period . The first GeoLink of a given individual should in principle be his or her birthplace and the last GeoLink should be his or her place of death. This might not always be the case, however, and in hundreds of manually verified cases, the GeoLinks were sometimes indicating high-schools or other places. For these people, we therefore add a first GeoLink with the birthplace when available in the Infobox, or a last GeoLink with the place of death when available from the same source.

Validity of the extraction procedure

The extraction procedure presented above has been checked by a series of manual verifications based on 4 randomly selected sub-samples of extracted biographies (853 in total). Both the individual characteristics (birth and death dates, places of birth and death, citizenship, gender, occupation) and GeoLinks automatically extracted by our code have been cross verified. At each round of verification, the code was modified and re-run on the entire sample. We present in Table 6 detailed statistics about the different iterations. The rate of errors on variables is generally decreasing (and ends up being lower than 7%) and the one on GeoLinks is limited (lower than 10%). Further improvements of the code are envisaged to improve this systematic detection procedure. Data scientists and statisticians have introduced the concept of random dataset in which any information is subject to error and is potentially weighted by a probability of error. This will be our next step in future versions of the work. In the remaining sections we present some stylized facts as well as some correlations obtained between the various statistics generated by our Wikipedia extraction procedure and city population data as another ex post check of the quality of the database. 

Average longevity

Longevity is expressed in years and computed as the difference between year deceased and year of birth, each of these itself estimated (see Section 1) from all available information on birth and death coming from Wikipedia categories, the Infobox and the Abstract/Main text. We first present the overall distribution for all years, then for the most recent period. For individuals born after 1900 and for whom a death has been recorded, lifespan is necessarily declining over time. For individuals born in 2000, average lifespan must be necessarily computed using 2015 as a reference year along with his/her birth year. As found in de la Croix and Licandro (2015), we observe that the steady improvements in longevity start with cohorts born around 1600.

Note: After 1900, a majority of individuals is still alive and the series is unreported, since by construction life duration decreases to zero as years of birth are closer to 2015. Interestingly we see from Figure 7a and 7d that the lifespan variance across individuals also decreased over the sample period; although it rose again after 1830, presumably because of an increase in people of an older age.

Average visibility: all individuals

The large number of individuals in the database is a distinctive feature of our work, as compared to previous attempts. This large number necessarily implies that most individuals have little visibility on the web. Yet, they may contribute to the social, economic or cultural development of their area of residence.

We start by providing an overview of the distribution of the number of words and translations of the biography. All distributions, Freebase and Wikipedia, are very skewed. Pages that were collected using

Freebase are on average longer and more translated than these extracted directly from Wikipedia following the "bottom-up" approach. Indeed, the additional pages from the Wikipedia search bring many individuals with little visibility. Another interesting finding is the time evolution of these two variables: as time goes on, they tend to decrease suggesting that history has kept memory of the most notable figures, while more recent individuals are more numerous and on average less impactful. out that the most basic combination leads to relatively sensible rankings. Indeed, the log of the product of the number of translations (+1) times the number of words in the Wikipedia biography leads to an indicator, called visibility, which is represented in Figure 9a. An alternative ranking is composed as the first index (visibility) multiplied by the log of the sum of all of the other variables described in the previous paragraph. The correlation between both indicators is 0.90 in levels and 0.88 in logs. The second distribution (Figure 9b) is more symmetrical than the one based on the basic visibility index positively skewed. The distribution in Figure 9 is based on visibility and will be used in the rest of the paper as it best reflects the skewness of visibilty in the database (already captured by the fact that we use logs; in levels, the distribution is extremely skewed leftward). It is also no surprise that visibility is higher when individuals are selected from Freebase given that they have shorter pages and fewer translations, as indicated above (Figure 9c); and when they belong to older cohorts (Figure 9d). 

Visibility: women

Over time, an interesting pattern emerges, a U-shape curve, with a local minimum at around 1700 (Figure 10a). This might be attributable to a composition effect (e.g. fewer and fewer individuals in the Family group and more and more in the Artists and Sports categories). However, unreported graphs, available from authors upon request, reveal that the U-shape pattern emerges for all six groups of occupations. At the end of the observation period, the female share is at around 0.25. We see also that females are less visible than males; there is a clear first order stochastic dominance in Figure 10b as expressed by the c.d.f. of visibility. 

Evolution of occupations

We now investigate the share and visibility of our different occupations. As indicated, we have three levels of aggregation for occupations. Table 9 shows the distribution of the highest level of aggregation (six categories).

Figure 11a shows the evolution of these categories over time, for people born before 1990 (e.g. being at least 25 y.o.). The series sum up to slightly more than 1 since an individual may be in more than one category (e.g. Academics and Entrepreneur; the only exclusion is that an individual cannot be in Governance and another category). As visible, the post-1950 period sees the rise of the "Entertainment category", which by far dominates the database. The Governance category, most present until the beginning of the XIXth century, decreases after the 1840's cohort and drops further after 1950 (mechanically since these are shares, but gross numbers also decrease).

The middle part of the graph shows the evolution of categories for the intermediate level of aggregation (15 categories). In particular, it shows that Sports rose in two periods: for the birth cohorts between 1850 and 1870, with the emergence of sports contests in the second half of the XIXth century culminating with the first modern Olympic Games in 1896 and the first Tour de France in 1904. Interestingly, as Figure 11c shows, there has been a race between Sports and Art and Literature/Media between birth cohorts 1860 to 1950 with the final victory of Sports after 1950. The Figure 11b shows the cumulative density of the visibility index retained; most activities are similar in terms of prominence except Family, which tends to be over-represented at large visibility levels.

Figure 11: Share of occupations and creative occupations throughout history

Detailed lists of individuals in the database: top people and examples in various places

We now present the list of individuals in various categories. 

Geographical density through history

Finally, the sample is predominantly drawn from the Western World (Europe and North America) with, however, a rise of other continents, mostly Asia and Latin America over the sample period (see Figure 12a). The three main European countries have a share that declines over the centuries (Figure 12b). Also note the over-representation of the United Kingdom as compared to France and Germany in the database. Interestingly, Figure 12c shows that individuals from less represented countries tend to have higher visibility, due to selection of the sample.

Figure 12: Geographical composition of the sample 3 Facts on geographical mobility

Between birth and death

In the latter sample, the median distance between birth and death is 268 kilometers, the mean is 1522km.

Various percentiles are represented in Table 12. There is no systematic difference across visibility levels, and the very top end of the visibility distribution is even associated with lower distances between locations of birth and death. With regards to secular evolutions, one obtains the minimum of distances from the individuals born in the middle-ages, with those born before the 6th century having slightly higher distances (this may be a composition effect rather than a trend affecting the overall population born in these periods). After 1500AD, distances start increasing again with a particularly large increase in median distances and a larger increase in top 10% distances due to the existence of settlements in the new continents. 

Identified international mobility

One recovers the full addresses, including the country information of all geocodes in the database (current location, places of birth and death when available). The country of origin corresponds to borders in 2015. We round up after the third digit the geocoordinates of all GeoLinks including places of birth and death. We obtain a grand total of 276,677 unique locations identified in the database. Of those, we match a total of 259,109 locations with a country and most of the time a full address, using the command geocode3 and a specific application, Google Maps Geocoding API. We then match these countries to the original locations. Of all non-unique geolinks present in the database, one is able to match 4,859,007 with a country. As for the individual's database, the U.S. represents the largest share (1,831,479 lines), followed by the UK (821,807 lines), then Germany, Canada, France, Italy, etc. The total number of countries, including overseas territories such as Mayotte or Saint-Pierre et Miquelon, islands such as Turks and Caicos Islands, U.S. Minor Outlands, Guam etc. is 248. Only 35,421 geocodes are returned as "not found" by the Google App. We finally create a variable "move_country" if the country of birth differs from the country of the current geolink, and none of the birth and current countries are missing or "not found". In the database, 19.7% of identified geolinks with a country have a country of birth different from the country of the individual's current location.

In time, we obtain a U-shape with a positive and accelerating trend from 1960 to 2015, as Figure 14a shows. The right panel, however, shows that this is more due to a composition effect, the "Entertainment" category being more internationally mobile and having a growing share in the sample as time goes on. Nevertheless, all categories exhibit a rising fraction of country-to-country mobility. After the urban population data was collected, city names were geocoded using the Google Maps API and matched with the trajectories of notable people. In order to obtain historical census data, multiple methods of data extraction were used. When downloadable digitized census records were not available, web scraping (for 6 countries) and optical character recognition (OCR for 3 countries) helped extract the required data. Certain manipulations on the extracted data were required, such as aggregating city data to urban areas, matching city names across datasets, and combining male/female portions of urban populations. More information on these different methods, but also on official links used to access the data, city definitions, dates, number of observations and years available and more are reported in Table 18. . In a few instances, city limits and definitions changed over time, due to land organization differences, evolving urban administrative regions, etc. An example is the UK where data are consistent between 1801 and 1911, but inconsistent with the period 1921-1961. In the longitudinal analyis, we treat these two samples a set of distinct cities (e.g. an unbalanced panel) to avoir dealing with non-comparable datasets. A list including all manipulations performed in the data extraction process is included in the Online appendix. Official census records have been collected for 2 countries in Asia (India and Japan), 11 countries in Europe (Austria, Belgium, Denmark, France, Germany, Italy, Netherlands, Portugal, Russia, Switzerland, United Kingdom), 2 countries in America (Canada and United States) and 2 countries in Oceania (Australia, New Zealand). Information for 65,087 different cities around the world has been gathered. Countries have been chosen both for the primary role they played over the course of history and the availability of official census records for these countries.

Data collection

To complement the Census dataset over the same period, we use a database compiled by the Lincoln Institute of Land Policy which provides historical urban population data for 30 major urban agglomerations from 1794 to 2005. The data is reported in intervals of 20 or 25 years and was used to fill gaps of missing data where city limits permitted. This database comprises the following cities sorted by continent and sub-region: Africa (Accra, Algiers, Cairo, Johannesburg, Lagos, Nairobi), Asia (Bangkok, Beijing, Kolkata, Mumbai, Shanghai, Tehran, Tel Aviv), Central America (Guatemala City, Mexico City), Eurasia (Istanbul, Moscow), Europe (Warsaw), Middle East (Jeddah, Kuwait City), South America (Buenos Aires, Santiago, Sao Paulo) and Southeast Asia (Manila). We only used information concerning cities for which we failed to find reliable census data and thus did not consider Lincoln data for Chicago, Los Angeles, Paris, London, Sydney, or Tokyo. Using Census years (typically every 10 years), we linearly interpolate population for each city in the databse to obtain yearly population and then collapse city population into periods of time of 10 years intervals (e.g. 1801-1810, 1811-1821 etc to 2001-2010). 2013) include more than 10,000 inhabitants and are generally defined as urban areas, where "suburbs (faubourgs) surrounding the center" are included. Bosker et al. updated Bairoch's database by scanning recent literature concerning the major cities covered. In particular, they updated all cities which during a point in history were larger than 60,000 inhabitants. This led to a number of important revisions of population records concerning Muslim cities in medieval Spain but also for the cities of Palermo, Paris, Bruges, and London. Although these revisions decrease the total number of cities covered, the remaining observations are thought to be more reliable. Bosker et al. (2013) additionally added Middle Eastern and North African cities to Bairoch et al. (1988), which previously only included European cities. This allowed us to obtain historical urban population data on a total of 116 cities coming primarily from the countries of Egypt, Turkey, the former Yugoslavia, Saudi Arabia, Oman, Yemen, Israel, Iraq, Lebanon, Libya, Tunisia, Algeria, and Morocco. 4Using available years (typically every 50 years or 100 years before 1000AD), we linearly interpolate population for each city in the databse to obtain yearly population and then collapse city population into our Time Periods of length of 50 or 25 years intervals (801-850 to 1651-1700, then 1701-1725, 1726-1750, etc.).

Forward extension 1950AD-2010AD: The United Nations database

A database provided by the United Nations' Department of Economic and Social Affairs gives urban agglomeration data from 1950 to 2010 at five year intervals. The definition of an urban agglomeration in this source references an urban area with over 300,000 inhabitants. This database was very useful since the data available from census records decreased steadily starting in the mid-20th century, as seen in Figure16 b below. The other advantage of this dataset compared to any other source of information is its worldwide coverage. In all, this database contains population data for 1,692 cities. We collapse the data into ten year intervals: 1951-1960, etc. Keeping only the largest 50 cities in coutries larger than 300,000 sq. km and the largest 30 cities in other countries (or less if fewer cities where avaialble), we end up with a panel of cities linearly increasing from 800AD to 1800AD (Source: Bairoch-Bosker) and increasing by steps (as larger countries enter the database with a first Census) from 1800 to 1950. See Figure 16b. After 1950, the Census database decreases since the last Census available online varies from country to country (e.g. in the United Kingdom, the database terminates in 1961). We use after 1950 the UN database and its 1,692 cities. 

Distances to a large city ; at birth, at death, and in between

From now on, the city database is limited to the top 50 or 30 cities (for which population is available) in each country. We match the GeoLinks to the three nearest cities of this database period by period and only when population is available in that period. We use the geonear command, from geocodes of individuals' locations and of cities. It also returns distances in kilometers based on geodetic distances, "using a mathematical model of the earth" as specified in the description of the command. Figure 17 shows on the left hand side the cumulative density of distances of the third three cities. The Bairoch database covers well the individual's locations: over the period 800-1800AD, 60 percents of GeoLinks are located within a radius of 50 kilometers around a city in the database. Another 30% of GeoLinks are within 50 kilometers of a second nearest city, and 17% are within 50 kilometers of the third nearest city. Similarly, 50% of individuals over the period 1800-1939 are within 50 kilometers of the closest city. Finally, the last period of the sample, based on the UN database, is the best matched: 80% of GeoLinks are within 50 kilometers of the closest city. On the right part of the graph, we represent the cumulative distance to the closest city by occupation. They do not differ much for the Census and the UN database of cities, but differ according to occupation over the period 800-1800, Academics and Entertainment (Arts, Literature and Media only over this period) being significantly more likely to be close to a big city. 

Facts on city rank, visibility and occupations

The last observations lead to a study of the relations between city size (or rank) and occupation and visibility. It can be seen from Figure 18 (left panels) that there is no systematic correlation between city rank in a country and the degree of visibility (in logs). For the top four cities, it turns out that the c.d.f. of log visibility are quite close to each other and the lowest c.d.f. is that of the first city and 4.4 Creating city averages of the share of notable people across occupations

The next stage is to collapse the GeoLinks database into cities for each period analyzed. We do so for all locations for which the estimated age of the individuals is above 15 years. Instead of using an arbitrary distance threshold for the potential influence of an individual on a city, we use a continuous measure. The decay factor is e dist/33 where distance is measured in kilometers. This decay factor implies that only individuals exactly located in the center of the city have a full influence. At 10 kilometers from the centroid of the city, their influence is 0.73. At 20 kilometers, it is 0.50; at 50 kilometers, it is 0.38, etc. The procedure is replicated successively for the closest, second closest and third closest city: an individual placed at 20 kilometers of two cities presumably influences that city twice, but with weight 0.50. We can also weight individuals according to their visibility. We use four different weighting procedures. The first one is to give equal weight to all individuals. The second one is to weight individuals by their percentile (in %) multiplied by 2 and divided by 100 (the median individual therefore has weight 1, the top person a weight of 2 and the bottom person a weight of 0). A third one is the square of the previous weight. The last one directly uses the visibility measures. That measure is very skewed and ranges from approximately 8000 to 10 7 . On average, over the period 775-2005, we represent in Table 19 the following weighted number of notable people.

A specific focus on the Entertainement category (Arts, Literature/Media, as well as Sports after 1850) is interesting. We calculate in Table 20 the shares of "efficient" units of notable people according to the population rank within the country. The different weights do not change much the pattern, except when weights are linear in visibilty. It also appears that the fraction continuously increases over time, from one fifth over the period 800-1800 to one third over the period 1800-1939 and finally one half after 1950. Figure 19 shows that the correlation between city size and the share of Entertainement is positive. We split the sample into pre-1725 and post 1871 to avoid the coexistence of cities from Bairoch sample (where population is at the agglomeration level) and from the Census sample (where population is at the city level). Variables are in log. 

Facts on the correlations between city growth and the number of notable people

We now proceed to correlation analysis. Our database is organized into time periods, as indicated above: periods of 50 years between 800 and 1700; of 25 years between 1700 and 1800; and 10 years between 1800 and 1939. We exclude the post WWII period from the analysis. The typical regression is the growth rate of a given variable from one period to the next (population of a city, visibility of notable people in that city, number or shares of notable people in various occupations in the city) on their own lags (first and second lags), and the lags of other explanatory variables. All regressions are in logs on both sides of the equation and coefficients thus should be interpreted as elasticities. Doing so, we can get a sense of the intrinsic dynamics of the dependent variable (whether there are cycles or regression-to-the-mean) and the lagged cross-correlation between variables. Although it may be tempting to discuss Granger-causality here, we avoid it and only describe coefficients as reflecting the patterns of dynamic cross-correlations. In the Table, t refers to the aggregate time periods of varying length (50, 25 or 10 years).

Table 21: City growth regressions once we account for a time period fixed effect in the regression (Equation ( 3)). Visibility, lagged by two periods is significant at the 5% level but the three variables considered are not siginificant overall. We also find that population lagged by one period has a positive impact on its own growth, but a negative impact when lagged by two periods, indicating a pattern of cycles of length two periods.

Table 22 shows that reciprocally, the visibility of notable people is not impacted by the lags of population at least as long as the effect of time periods is neutralized. We also find strong persistence of the visibility variable, which positively depends on its first and second lags.

We now study the effect of the number and shares of notable people in each occupation. A key issue here is the respective role of Governance and Entertainment. We restrict our analysis to the period 1800-1939, future versions will study the full period of analysis. Over this time period, we distinguish between two groups of countries, Anglo-Saxon countries (United States, United Kingdom, Australia,

( New Zealand and Canada) and non-Anglo-Saxon countries. It is noteworthy that at the city level, the samples differ regarding the share of each occupation, with, in particular, a higher share of Governance in Anglo-Saxon countries compensated by a lower share of the Entertainment category. This is not the case on other dimensions such as population and years available, as reported .

We use four specifications where individuals are not weighted, weighted by their percentile of visibility or its square, or finally weighted by their visibility indicator in level. Results are reported in Table 24.

Regarding numbers (in logs), not surprisingly, most coefficients are positive, for each of the samples. Interestingly, the (lagged) share of Governance is either negative and significant in the first four columns or positive but marginally significant. Lagged Entertainment is positive, but typically not significant. Finally, and probably the most robust result, the (lagged) share of Entrepreneur is the most positive and significant variable in both sub-samples, with elasticities between 0.03 and 0.01: the first column tells us that a 10% increase in the lagged number of Entrepreneurs is associated (in a non-causal way) with an additional current period population growth of 0.29 percentage points.

A breakdown of the Entertainment category into Sports on the one hand, and Arts/Lit on the other hand, delivers a positive impact of the latter, as a relatively robust result. See Table 25. It remains to be verified and its causal value must not be claimed here.

We finally replicate the analysis using the share of occupations instead of using logs, we select the share of governance as the reference category, since the sum of shares comes to 1 by construction. Further, lagged shares of notable people do not provide information on their total number in each city, contrary to the previous table. We therefore further control by their total number, regardless of the category. This number is weighted according to the shares in each specification. Again, Table 26 shows that the lagged share of Entrepreneurs is the most significant variable, especially for Anglo-Saxon countries, while the lagged log number of notable people matters for growth in non Anglo-Saxon countries. In the 
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 4 Figure 4: Automatically identified GeoLinks of Desiderius Erasmus (1466-1536AD)
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 6 Figure 6: Cohort size in the database of individuals, Freebase/Wikipedia samples merged (first three charts) or kept separated bottom left chart
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 8 Figure 8: Components of visibility: distributions of number of translations of pages and number of words, time evolution and correlations
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  4.1.2 Backward extension 800AD-1800AD: The Urbanisation Hub-Bairoch-Bosker databaseTo account for city population from 800 to 1800, we used an urban population database compiled initially byBairoch et al. (1988) and further revised byBosker et al. (2013). The maximum number of
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 16 Figure 16: Number of cities by source of data (UH-Bairoch-Bosker ; Census ), only retaining the largest 30/50 cities in each country
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 17 Figure 17: Distances between individual's locations and nearest cities in the three samples: Bairoch-Bosker ; Census ; United Nation Database
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 18 Figure 18: Links between city rank and visibility. Left charts: ranking within countries ; right charts: wolrd ranking. Top: Bairoch city dataset (800-1800AD); Middle: Census city datasets ( 1800-1939AD) ; bottom : UN city dataset (1950-2000AD)

  in parentheses ; *** p<0.01, ** p<0.05, * p<0.1.
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 1 Figure A.1: Number of individuals by places (before 500)

  

  

  

  

  

  

  

  

  

  

Table 1 :

 1 Occupations (level of aggregation A -six categories)

	Occupation A1		Frequency Share
	Academics (studies, education)			110,610	9.0
	Entertainment (arts, literature/media, sports)		736,626	60.0
	Entrepreneur (business, inventor, worker)		59,028	4.8
	Family			11,813	1.0
	Governance (law, military, religious, politics, nobility)	285,514	23.3
	Other			23,712	1.9
	Total		1,227,303	100.0
	Occupation B1	Frequency Share
	Arts	241,042	19.6
	Business	48,974	4.0
	Education	36,542	3.0
	Family	11,813	1.0
	Inventor	4,783	0.4
	Law	28,585	2.3
	Literature/media	103,421	8.4
	Military	40,516	3.3
	Nobility	20,013	1.6
	Other	23,712	1.9
	Politics	160,696	13.1
	Religious	35,104	2.9
	Sports	392,163	32.0
	Studies	74,068	6.0
	Worker	5,271	0.4
	Total	1,226,703	100.0

Table 2 :

 2 

Occupations (level of aggregation B -15 categories) (law, military, religious, politics, nobility) and Other. Tables

  Shares for death dates and death places are computed using the number of dead people only, i.e. 509,181 observations.

	Individual variables	Location within the Wikipedia biography	Available
	Birth & Death Dates	Abstract/Main text + Categories + Infobox	1,073,585 & 499,980
	Birth & Death Places	Main text + Infobox	842,926 (67.77%) & 235,514 (46.25%)
	Occupation	Abstract/Main text	1,183,971 (95.19%)
	Gender	Abstract/Main text	1,149,899 (92.45%)
	Citizenship	Abstract/Main text + Infobox	1,090,190 (87.65%)

Table 3 :

 3 Number of individuals with available information

Table 4 :

 4 Number of identified GeoLinks

Table 5 :

 5 GeoLinks of Ray Charles

  1.5 Matching procedure of GeoLinks to Time Periods

	For subsequent descriptive analyses, we often group individuals into aggregate time categories. At the
	highest agregation level we use 5 large historical periods (<500AD; 501-1500AD; 1501-1700AD; 1701-

Table 7 :

 7 Statistics on birth year and death year

		GeoLinks	Individuals	% Residual errors on individual characteristics errors on places % Residual
	Round 1	452	114	24.5	20.1
	Round 2	711	113	35.3	14.3
	Round 3	849	152	13.8	11.4
	Round 4	1316	81	6.17	9.12
	Table 6: Manual verifications: performance statistics in each round
	2 Facts on notable people		
	2.1 Size of cohorts in the sample		
	The sample is unbalanced across birth years, with an exponential growth of the sample size over time.
	The first individual in the database was born in 2285BCE, but the median individual was born in 1943
	AD (column I). Only 1% (1099 individuals) were born before 1330. The composition of individuals
	not selected from Freebase ("top-down" approach) but from Wikipedia ("bottom-up" approach) is not
	very different in terms of years of birth. The size of a cohort for a given year in the database varies
	from 0 or 1 to as much as 157,735 in the most recent years.	

Table 8 :

 8 Number of words per page, translations and other visibility indicators

Table 9 :

 9 

	Occupation	Obs	Mean	Std. Dev. Min	Max	P1	P10	P25	P50	P75	P90	P99
	Entertainment 698,704 1937.053	85.996	-1557 2015 1610 1877 1921 1958 1979 1988
	Academics	130,075 1886.951	145.864	-1570 2015 1428 1803 1870 1921 1947 1963
	Entrepreneur	76,262 1879.818	108.782	-550 2015 1510 1777 1841 1907 1949 1966
	Family	21,338 1767.293	323.474	-1398 2015 191 1422 1737 1886 1945 1972
	Governance	303,263 1848.069	205.971	-2285 2015 862 1709 1833 1905 1946 1962
	Other	39,721 1893.812	151.736	-915 2015 1298 1814 1882 1922 1959 1979

Summary statistics: birth year by occupations Figure 10: Share of women in different occupations throughout history

  The top of each table lists the top 20 individuals in the category, and then sample individuals in the top decile, top quartile, median, third quartile and last decile, to give an overview of the composition of the database. All other categories are reported in Appendix.

	Cat. rank	Ov. rank	Name	Birth	Death	Citizenship	Occupation B1	Occupation B2
			Top 20 individuals			
	1	3	Jesus	0	30	.	Family	religious
	2	5	Napoleon Bonaparte	1769	1821	France	military	politics
	3	6	Winston Churchill	1874	1965	England	politics	politics
	4	9	Adolf Hitler	1889	1945	Austria	politics	politics
	5	10	Joseph Stalin	1878	1953	Russia	politics	politics
	6	12	Mahatma Gandhi	1869	1948	India	politics	politics
	7	13	Mahomet	570	632	.	religious	Other
	8	14	William Shakespeare	1564	1616	England	lit	lit
	9	18	Alexander The Great	-356	-323	Greece	nobility	nobility
	10	19	Mustafa Kemal Atatürk	1881	1938	Turkey	military	military
	11	20	Franklin D. Roosevelt	1882	1945	US	politics	politics
	12	21	Abraham Lincoln	1809	1865	US	politics	politics
	13	23	George Washington	1732	1799	US	politics	military
	14	26	Charlie Chaplin	1889	1977	England	arts	arts
	15	27	Vladimir Lenin	1870	1924	Russia	politics	politics
	16	28	Charles de Gaulle	1890	1970	France	lit	politics
	17	30	Albert Einstein	1879	1955	Germany	studies	studies
	18	32	Karl Marx	1818	1883	Germany	studies	studies
	19	41	Theodore Roosevelt	1858	1919	US	politics	lit
	20	43	Vincent Van Gogh	1853	1890	Netherlands	arts	arts
			Top decile (random sample)			
	25019	101995	Karl Freiherr Von Müffling	1775	1851	Germany	military	
	25021	102007	Custodio García Rovira	1780	1816	Spain	politics	arts
	25020	102008	Jacques de Billy	1602	1679	France	religious	studies
	25023	102023	Antoine-Vincent Arnault	1766	1834	France	arts	arts
	25022	102026	Ebbo	775	851	Germany	religious	religious
			First quartile (random sample)			
	62554	268965	Charles L. Hutchinson	1854	1924	US	business	business
	62553	268967	Emil Johann Lambert Heinricher	1856	1934	Austria	studies	studies
	62550	268969	George Douglas, 16th Earl of Morton	1761	1827	US	Family	nobility
	62552	268977	Paul Morgan (actor)	1886	1938	Austria	arts	arts
	62551	268983	Emil Barth	1879	1941	Germany	politics	worker
			Median (random sample)			
	125104	591207	Edmund Frederick Erk	1872	1953	US	politics	politics
	125102	591276	Ripley Hitchcock	1857	1918	US	lit	arts
	125106	591293	Alexis Lesieur Desaulniers	1837	1918	Canada	law	politics
	125105	591336	Anna Maria Hilfeling	1713	1783	Sweden	arts	arts
	125103	591347	Edward Garrard Marsh	1783	1862	England	lit	religious
			Third quartile (random sample)			
	187655	931626	William Cole (scholar)	1753	1806	England	education	education
	187656	931829	A. W. Andrews	1868	1959	England	studies	lit
	187658	931846	Thomas Nash (Newfoundland)	1765	1810	Ireland	worker	Other
	187657	931911	Hugh Aiken Bayne	1870	1954	US	Family	law
	187654	931912	Samuel Backhouse	1554	1626	England	business	politics
			Last decile (random sample)			
	225187	1121555	Edward Hopkins (politician)	1675	1736	Ireland	politics	education
	225185	1121647	Braxton Lloyd	1886	1947	US	studies	politics
	225188	1121709	Stephen Furniss	1875	1952	Canada	politics	politics
	225189	1121712	Ida Holterhoff Holloway	1865	1950	US	arts	arts
	225186	1121786	Robert Henry Blosset	1776	1823	England	law	military

Table 10 :

 10 Individuals born before 1891

	Cat. rank	Ov. rank	Name	Birth	Death	Citizenship	Occupation B1	Occupation B2
				Top 20 individuals			
	1	1	Barack Obama	1961		US	politics	education
	2	2	Ronald Reagan	1911	2004	US	politics	arts
	3	4	George W. Bush	1946		US	politics	business
	4	7	Nelson Mandela	1918	2013	South Africa	politics	politics
	5	8	Michael Jackson	1958	2009	US	arts	arts
	6	11	John F. Kennedy	1917	1963	US	politics	politics
	7	15	Pope Francis	1936		Argentina	religious	religious
	8	1 6	C r i s t i a n o R o n a l d o	1 9 8 5		P o r t u g a l	s p o r t s	s p o r t s
	9	17	Pope John Paul Ii	1920	2005	Poland	politics	religious
	10	22	Roger Federer	1981		Switzerland	sports	sports
	11	24	Lionel Messi	1987		Argentina	sports	sports
	12	25	Novak Djokovic	1987		Serbia	sports	sports
	13	29	Hillary Rodham Clinton	1947		US	politics	politics
	14	31	Bill Clinton	1946		US	politics	politics
	15	33	Pope Benedict Xvi	1927		Germany	politics	religious
	16	34	Che Guevara	1928	1967	Argentina	politics	politics
	17	35	Elvis Presley	1935	1977	US	arts	arts
	18	36	Mao Zedong	1893	1976	China	politics	politics
	19	37	Hugo Chávez	1954	2013	Venezuela	politics	politics
	20	38	Rafael Nadal	1986		Spain	sports	sports
			Examples at the top decile			
	81954	113355	Evan Jenkins (politician)	1960		US	politics	politics
	81956	113358	Anton Golotsutskov	1985		Russia	sports	sports
	81957	113361	Alphonse Leweck	1981		Luxembourg	sports	sports
	81953	113365	Lazar Ristovski	1952		Serbia	arts	arts
			Examples at the first quartile		
	204889	283176	José Greci	1941		Italy	lit	arts
	204888	283204	Valeria Solarino	1979		Italy	arts	arts
	204887	283206	Mark Preston	1968		Australia	business	business
	204886	283212	Lev Dobriansky	1918	2008	.	education	education
			Examples at the Median			
	409775	567684	Jeanette Lunde	1972		Norway	sports	sports
	409774	567752	Cristian Andrés Campozano	1985		Argentina	sports	sports
	409776	567799	Clifford Peeples	1970		Ireland	religious	politics
	409773	567823	Stephen Adams (business)	1937		US	business	business
			Examples at the third quartile		
	614663	875000	Dorice Reid (baseball)	1929		US	sports	sports
	614660	875029	Birger Wernerfelt	1951		Denmark	studies	business
	614661	875091	Les Phillips	1963		England	sports	sports
	614662	875145	Casey Henwood	1980		New Zealand	sports	sports
			Examples at the last decile			
	737592	1080475	Philip Gardiner	1946		Australia	politics	politics
	737595	1080596	James A. Andersen	1924		US	politics	law
	737596	1080687	Jeanette Kuvin Oren	1961		US	arts	arts
	737594	1080777	Bruce Martyn	1930		US	sports	lit
	737593	1080969	Claude Legris	1956		Canada	sports	sports

Table 11 :

 11 Individuals born after 1891

Table 12 :

 12 Distance from birth to death, in kilometers, all sample and by periods of history

	Period	Obs	Mean	Std. Dev. Min	Max		P1	P25	P50		P75	P99
	Before 500AD	3066	676.468	796.802	0	3212.737	0	3.721 316.725 1125.775 3212.737
	501-1500AD	32522	505.117	1432.714	0	14715.14	0	0	100.131 389.473 8857.269
	1501-1700AD	49669	926.074	2113.387	0	16684.94	0	22.546 156.78	515.041 9988.019
	1701-1900AD 707193 1650.343 3252.779	0	19821.38	0	56.313 318.805 1334.502 16970.39
	1901-2015	640993 1729.322 3059.098	0	19852.35	0	54.353 368.549 1808.116 14567.91
	Missing	27952	1561.39	3139.575	0	19805.96	0	.729	189.147 1118.294 15859.45
	Period	Obs	Mean Std. Dev. Min Max P1 P25 P50 P75 P99
	Before 500AD	10,560	16.517	17.283	0	101	0	5	10	23	
	501-1500AD	79,229	16.156	20.182	0	161	0	5	10	19	110
	1501-1700AD	135,133	11.674	18.754	0	277	0	4	7	12	
	1701-1900AD 1,281,826 10.872	12.377	0	218	0	5	8	12	
	1901-2015AD 3,087,414 14.403	30.951	0	534	0	3	7	13	158
	Missing	439,980	7.534	17.147	0	344	0	2	4	8	

Table 13 :

 13 Number of GeoLinks per individual (Full sample and by periods)

	3.2 Summary Statistics								
	Visibility Perc.	Obs	Mean Std. Dev. Min Max P1 P25 P50 P75 P99
	All	3,987,369 8.942	16.467	0	479	0	3	6	10	66
	90	368,459	19.581	35.094	0	355	0	5	9	18	196
	95	449,297	29.623	51.754	0	534	1	8		28	277
	99	190,854	35.729	38.114	0	306	4	14		43	194
	99.9	38,163	45.877	28.566	0	158	7	25		59	142

Based on the methodology explained above in Section 1, we can compute distances bewteen birthplace and any GeoLink, and provide summary statistics.

Table 14 :

 14 Number of GeoLinks per individual (most visible individuals)

	Period	Obs	Mean	Std. Dev. Min	Max	P1	P25	P50	P75	P99
	Before 500AD	4,732	1029.195 1654.817	0	13248.77	0	46.953 497.799 1284.738 9102.902
	501-1500AD	45,551	729.829	1696.815	0	18083.47	0	31.204 197.733 595.974 9121.377
	1501-1700AD	83,482	951.713	2183.658	0	19581.95	0	11.268 150.668 557.502 10522.65
	1701-1900AD 1,007,984 1618.402	3312.81	0	19826.06	0	9.897 246.536 1179.298 16908.33
	1901-2015	2,542,850 1805.327 3365.142	0	20012.04	0	1.816 259.298 1671.164 15985.91
	Missing	144,790	1837.369 3468.855	0	19843.5	0	.021	179.772 1621.88 15745.76

Table 15 :

 15 Distance from birth to any identified GeoLink per individual (in km, Full sample, by periods)

	Visib. Perc.	Obs	Mean	Std. Dev. Min	Max	P1	P25	P50	P75	P99
	All	2,903,945 1559.643 3199.134	0	20,012.04	0	.092	176.389 1207.587 16,287.4
	90	313,248	1970.395 3459.575	0	19,789.02	0	19.559 389.453 1874.146 16,365.76
	95	401,799	2286.674 3681.198	0	19,941.56	0	67.235 549.752 2549.724 16640.06
	99	175,629	2567.837 3781.461	0	19,936.87	0	145.157 740.887 3337.66	16453.98
	99.9	34,768	2573.893 3672.483	0	19,243.99	0	171.841 785.636 3473.262 15,716.43

Table 16 :

 16 

Distance from birth to any identified GeoLink in individual's life, in km (most visible individuals)

Table 17 :

 17 Most common country-to-country trajectories

	Trajectories Origin	Destination	#	Mean Percentile Visib.
	1	U K	U S A	35,061	64.5%
	2	C A N	U S A	28,202	60.0%
	3	G E R	U S A	15,541	66.5%
	4	U S	C A N	13,816	58.0%
	5	U K	A U S	13,719	49.6%
	6	U K	F R A	9,702	67.7%
	7	I R E	U K	9,636	61.1%
	8	U S A	F R A	8,005	69.1%
	9	A U S	U K	7,706	64.4%
	10	ITA	US	7,098	71.5%

  4.1.1 Period 1800-2010: Census records and Lincoln InstituteWe collected and assembled detailed and official Census records. Census collections started in the early-to-mid-19th century. Census records are available primarily from National Statistical Institutes and cover a larger number of 'cities': 36,541 communes in France, 9,148 communes in Italy, 8,915 urban centers in Canada, and 1,008 incorporated cities in the United States, etc.

Table 18 :

 18 Census data: sources and main characteristicsEuropean cities in the revised version of the database amounts to 677 cities in the year 1800. All cities in Bosker at al. (

Table 19 :

 19 Number of notable people by city/period weighted by the distance (periods 16-63 or 775AD-2005AD)

Table 20 :

 20 Share of population in entertainment in cities, by cells of cities/period 

Figure 19: Entertainment and Population

  In the Table, t refers to the aggregate time periods of varying length (50, 25 or 10 years).

			2)	(3)	(4)	(5)	(6)
	Variables		Mean Log Visibility of Notable People	
	Log of population	-0.180***	-0.091***	-0.034	-	-	-
		(0.033)	(0.031)	(0.033)			
	Log of population (t 1)	0.389***	0.139***	0.001	0.151***	0.021	-0.046
		(0.053)	(0.050)	(0.052)	(0.030)	(0.028)	(0.029)
	Log of population (t 2)	-0.291***	-0.094***	-0.027	-0.222***	-0.059**	-0.013
		(0.030)	(0.028)	(0.029)	(0.027)	(0.025)	(0.025)
	Log of visibility (t 1)	0.320***	0.147***	0.114***	0.322***	0.147***	0.114***
		(0.010)	(0.010)	(0.010)	(0.010)	(0.010)	(0.010)
	Log of visibility (t 2)	0.189***	0.040***	0.027***	0.194***	0.041***	0.027***
		(0.009)	(0.009)	(0.010)	(0.009)	(0.009)	(0.010)
	Constant	5.422***	12.303***	8.603***	5.260***	12.217***	8.569***
		(0.164)	(0.254)	(0.190)	(0.161)	(0.252)	(0.188)
	City Fixed Effects	Yes	Yes	Yes	Yes	Yes	Yes
	Time Period Fixed Effects	No	No	Yes	No	No	Yes
	Observations	11,141	11,141	11,141	11,141	11,141	11,141
	R-squared	0.699	0.742	0.756	0.698	0.742	0.756
	Clustered Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.	

Table 22 :

 22 Visibility Index Regressions

		Anglo-saxon countries Non anglo-saxon countries
	Mean year in the sample	1879	1887
	Q25 City population	15 615	23 029
	Median City population	48 663	47 071
	Q75 City population	127 183	95 186
	Share governance	0.438 (0.167)	0.368 (0.193)
	Share entertainment	0.310 (0.160)	0.357 (0.190)
	Number of cities	252	633
	Number of cities / time periods	1,291	3,474

Table 23 :

 23 Sample statistics over the sample period 

Table 24 :

 24 City growth regressions based on the number of notable people per category

			⇥ words	
			transl.	
	City Population Growth Rate	Non Anglo-Saxon countries	⇥ pctile/100) (2 ⇥ pctile/100) 2	
			(2	
			Unweighted	
			⇥ words	
			transl.	
	City Population Growth Rate	Anglo-Saxon countries	⇥ pctile/100) (2 ⇥ pctile/100) 2	
			(2	
			Unweighted	
	Dependent variable	Sample	Weights	Log of population (t 1)

  Table, t refers to the aggregate time periods of varying length (50, 25 or 10 years).

Table 25 :

 25 City growth regressions based on the number of notable people per category

			transl. ⇥ words	0.290***	(0.019)	-0.372***	(0.020)	-0.003	(0.006)	0.001	(0.009)	0.032*	(0.017)	0.018	(0.021)	-0.066***	(0.023)	-	0.003***	(0.001)	0.994***	(0.100)	Yes	Yes	3,474	0.580		
	City Population Growth Rate	Non Anglo-Saxon countries	⇥ pctile/100) (2 ⇥ pctile/100) 2	0.286*** 0.287***	(0.019) (0.019)	-0.371*** -0.371***	(0.020) (0.020)	0.009 0.008	(0.013) (0.013)	0.017 0.016	(0.017) (0.016)	0.040 0.046*	(0.028) (0.027)	0.032 0.041	(0.055) (0.052)	-0.080* -0.063	(0.047) (0.044)	--	0.010*** 0.009***	(0.002) (0.002)	1.047*** 1.041***	(0.101) (0.101)	Yes Yes	Yes Yes	3,474 3,474	0.579 0.579		
	City Population Growth Rate	Sample Anglo-Saxon countries	Weights Unweighted (2 ⇥ pctile/100) (2 ⇥ pctile/100) 2 transl. ⇥ words Unweighted (2	Log of population (t 1) 0.228*** 0.231*** 0.236*** 0.249*** 0.286***	(0.024) (0.025) (0.025) (0.024) (0.019)	Log of population (t 2) -0.367*** -0.373*** -0.376*** -0.379*** -0.371***	(0.021) (0.021) (0.021) (0.021) (0.020)	Share entertainment (t 1) 0.062 0.076 0.070 0.004 0.007	(0.064) (0.057) (0.048) (0.012) (0.013)	Share academics (t 1) 0.223** 0.173* 0.149** 0.021 0.017	(0.111) (0.091) (0.073) (0.016) (0.017)	Share entrepreneur (t 1) 0.361*** 0.297*** 0.227*** -0.004 0.028	(0.092) (0.081) (0.070) (0.019) (0.028)	Share family (t 1) 0.434 0.404 0.310 0.006 0.011	(0.348) (0.290) (0.235) (0.046) (0.058)	Share other (t 1) 0.745*** 0.367** 0.212 0.045 -0.109**	(0.217) (0.186) (0.153) (0.037) (0.049)	Share governance (ref. category) -----	Log number of notable people (t 1) -0.013 -0.011 -0.010 -0.003 0.010***	(0.010) (0.010) (0.009) (0.002) (0.002)	Constant 1.675*** 1.692*** 1.685*** 1.616*** 1.055***	(0.117) (0.119) (0.119) (0.118) (0.101)	City Fixed Effects Yes Yes Yes Yes Yes	Time Period Fixed Effects Yes Yes Yes Yes Yes	Observations 1,291 1,291 1,291 1,291 3,474	R-squared 0.788 0.786 0.784 0.781 0.580	Clustered Standard errors in parentheses ; *** p<0.01, ** p<0.05, * p<0.1.	In the Table, t refers to the aggregate time periods of varying length (50, 25 or 10 years).
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 26 City growth regressions based on the shares of notable people per category
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Table A

 A Table A.19: Share of the different occupations (B1) for occupation Academics A.4 Share of occupations, details Table A.38: Share of the different occupations (C1) for occupation Worker

	Occupation B1 Arts Literature/media Sports Total Table A.18: Share of the different occupations (B1) for occupation Entertainment Frequency Share 241,042 32.7 103,421 14.0 392,163 53.2 736,626 100.0 Occupation B1 Frequency Share Education 36,542 33.0 Studies 74,068 67.0 Total 110,610 Occupation C1 Frequency Share Occupation C1 Frequency Share Occupation B1 Frequency Share Family 11,813 Business 13,632 27.8 Politician 69,058 43.0 100.0 Total 11,813 Engineer 5,890 12.0 Elected 6,871 4.3 100.0 Table A.21: Share of the different occupations (B1) for occupation Family Occupation B1 Frequency Share Law 28,585 10.0 Military 40,516 14.2 Entrepreneur 3,707 7.6 Pioneer 3,108 6.3 Merchant 2,721 5.6 Farmer 2,431 5.0 Executive 2,147 4.4 Owner 2,068 4.2 Chairman 2,038 4.2 Bank 1,589 3.2 Representative 6,324 3.9 President 6,299 Occupation C1 Frequency Share 3.9 Democrat 4,924 Historian 6,541 8.8 3.1 Republican 4,730 Physician 5,500 7.4 2.9 Political 4,590 Mathematician 5,073 6.8 2.9 Minister 4,544 Scientist 4,170 5.6 2.8 Diplomat 4,426 Physicist 4,043 5.5 2.8 Conservative 2,933 Economist 3,302 4.5 1.8 Philosopher 3,005 4.1 100.0 Nobility 20,013 7.0 Politics 160,696 56.4 Table A.25: Share of the different occupations (C1) for occupation Business Chemist 2,684 3.6 Table A.34: Share of the different occupations (C1) for occupation Politics Astro 2,302 3.1
	Religious Botanist	35,104 2,231	12.3 3.0
	Total Occupation C1 Frequency Share 284,914 100.0 Occupation C1 Frequency Share
	College Church Table A.22: Share of the different occupations (B1) for occupation Governance 3,972 10.9 3,134 8.9 Professor 12,806 35.0 Scholar 4,776 13.1 Bishop 7,321 20.9 Priest 3,686 10.5 Table A.37: Share of the different occupations (C1) for occupation Studies
	Academic Clergy	3,517 2,190	9.6 6.2
	Educator Theologian	2,708 1,921	7.4 5.5
	Occupation B1 Frequency Share University 2,400 6.6 Archbishop 1,354 3.9
	Other Teacher Cardinal	23,712 2,346 1,294	100.0 6.4 3.7
	Total Education Rabbi	23,712 1,125 1,254	100.0 3.1 3.6
	Dean Missionary	956 1,239	2.6 3.5
	Principal Jesuit Table A.23: Share of the different occupations (B1) for occupation Other 761 2.1 1,119 3.2 Occupation C1 Frequency Share
	Table A.26: Share of the different occupations (C1) for occupation Education Sailor 2,137 40.5 Table A.35: Share of the different occupations (C1) for occupation Religious Engraver 842 16.0
	Occupation B1 Frequency Share Business 48,974 83.0 Inventor 4,783 8.1 Worker 5,271 8.9 Total 59,028 100.0 Occupation C1 Frequency Share Actor 27,523 11.4 Art 22,858 9.5 Actress 22,414 9.3 Singer 20,697 8.6 Film 20,439 8.5 Painter 17,484 7.3 Music 15,200 6.3 Composer 11,246 Architect 7,705 Jazz 5,251 Only child 86 0.7 Boxer 6,368 1.6 2.2 Widow 139 1.2 Athlete 6,697 1.7 3.2 Marriage 156 1.3 Racing 6,931 1.8 4.7 Occupation C1 Frequency Share Son 4,879 41.3 Child 2,920 24.7 Daughter of 1,713 14.5 Wife of 1,203 10.2 Grandson 225 1.9 Mother of 203 1.7 Married to 167 1.4 Worker 779 14.8 Occupation C1 Frequency Share Football 155,681 Potter 248 4.7 39.7 Cricket 19,037 Brewer 169 3.2 4.9 Baseball 18,180 Slave 162 3.1 4.6 Ice hockey 16,198 Fisher 120 2.3 4.1 Rugby 15,222 Jeweller 118 2.2 3.9 Basket 12,993 Metallurgist 91 1.7 3.3 Sport 7,114 1.8 Forester 79 1.5
	Table A.20: Share of the different occupations (B1) for occupation Entrepreneur Table A.24: Share of the different occupations (C1) for occupation Arts Table A.27: Share of the different occupations (C1) for occupation Family Table A.36: Share of the different occupations (C1) for occupation Sports

.16: Women in governance Figure A.8: Full Page -Ray Charles

E.g. for John Martin we get : https://en.wikipedia.org/wiki/John_Martin

We will use thereafter either the present or preterit tense to talk about present and past linkages respectively.

These verifications are available from authors upon request.

We have 842,356 individuals with geocoded places of birth, and 264,572 individuals with a geocoded place of death. Note that some of them have a birth year or a death year missing. Overall, we obtain geocoded information on both places of birth and death for 227,223 individuals. To check whether the final sample is biased toward more prominent people, we compare the distributions of visibility across samples.

More details about this revision are available in the data appendix accessible from http://bit.ly/2029bhk

Anne Le Page and the IT Department in Sciences Po. We benefited from very useful discussions with Pierre-Henri Bono and with the participants to the Seventh Conference on Cultural and Media Economics organized by the French Ministry support from the LIEPP (ANR-11-LABX-0091, ANR

this is true over the three sub-samples (800-1800AD, 1800-1939AD and post 1950). For instance, in the sample of Census data , the correlation coefficient between log visibility and city ranks from 1 to 50 is -0.08 and -0.07 if limited to the first 4 cities. When the rank of the city is calculated for all countries, as in the right part of the Figure, things are different (e.g. over the period 1800-1939AD London, New York, Paris, Beijing are ranked as first cities in the world, etc.), the pattern is different. Individuals in the first city have higher visibility, and have lower visibility in the second, fourth, and then third cities in the world. The correlation coefficient between that rank from 1 to 4 is now positive, equal to 0.17. However, the correlation between city rank and visibility of individuals is negative again in the post 1950 period where the biggest cities in the world are in located in developing countries (bottom right chart).

Conclusion

This paper is a first step into using long-run historical data from the Internet to conduct an economic analysis of the city growth. Future iterations will eliminate remaining errors in data and extend the empirical analysis beyond correlations to provide an assessement of causal links. 

A.2 People by Occupations

A.5 Census data manipulations

Here we present the most significant manipulations that were needed to compile the Census database presented above. For the United Kingdom: the population of the urban agglomeration of Greater London was added to the second dataset used spanning the time period from 1921-1961. All municipal boroughs within the geographic borders of Greater London were then removed to avoid a double count in population. For the Netherlands a) Male and female populations were combined for the years 1795, 1830, 1849, 1859, 1889, 1869, 1899. b) Certain city and province names were modified to facilitate census record merging. For example, capital letters and hyphens were removed in all city names. Also, province names whose cardinal direction was not specified were modified after city locations were verified. For example, in some cases, the province of Holland was replaced by Nordholland. For Belgium: a) The population of cities within the borders of the urban agglomeration of Brussels (e.g. Uccle, Ixelles, etc.) was combined to yield one observation labeled Brussels (total). The urban area of Brussels was also retained and labeled as Brussels (urban area). Last, for Portugal we decided to consider Lisboa and Porto instead of their respective urban areas Grande Lisboa and Grande Porto respectively.