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Geolocalization and the birth-to-death distance
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This note compares our experiences of manual vs programmatic geolocalization. As an applica-
tion, we provide some results on the distance between place of birth and place of death of the RETE
scholars, and showcase a map of RETE’s locations as birth sources and death attractors.

1 MANUAL VS PROGRAMMATIC GEOLOCALIZATION

Since the start of the RETE project in 2017, contributors to the database were asked to georeference
all locations manually, including longitude, latitude and current country. These locations include
places of birth, activity (university or academy), and death. This encoding was based on searching
Wikipedia for place name, and reporting the given longitude and latitude. Sometimes, Wikipedia
had no entry about a place, and a search on Google Maps was performed, often yielding a rea-
sonable result. Now, in January 2025, 13093 locations were found using these methods. It is now
time to compare these results with what could be found using a structured and partially automated
geolocalization procedure.

Geographic Information Retrieval (GIR), toponym resolution, place name linkage or disambigua-
tion, and geo-labeling are various terms describing processes that associate geographic references
with correct entities. This typically requires two elements: a list of locations and an authoritative
dataset. In our case, we cross-check the RETE locations against Wikidata, a structured knowledge
base known for its reliability in resolving ambiguities and linking geographic entities, even when
names are ambiguous or contextually sparse (Hu, Janowicz, and Prasad 2014).

Using a Python pipeline, we queried the Wikidata API to retrieve unique Wikidata IDs for loca-
tion names and fetched geographic coordinates (latitude and longitude) via the P625 property. The
results were integrated into the original dataset, with new columns storing the Wikidata ID, lati-
tude, and longitude for each location. To validate the accuracy of the assignments, we computed the
distance between the original coordinates and Wikidata-derived ones. Locations with discrepancies
greater than 5 km or missing matches (around 2,500 entries) were flagged and manually reviewed
using OpenRefine (Delpeuch et al. 2024), a tool with an interface and a reconciliation feature that
connects directly to Wikidata for precise matching.

The automated procedure, combined with the manual reconciliation, allowed to allocate 12306
locations to a Wikidata ID. This represents 94% of the manually encoded locations. Among the
787 locations which could not be found automatically, 683 suffer from ambiguity problem, while 69
were just not found in Wikidata. The 35 remaining locations had other issues such as wrong country
allocation and duplicates.

Considering the 12306 locations found on Wikidata, we can compare the latitude and longitude
found manually with the coordinates on Wikidata. We found that 469 locations have a gap larger
than 10 kilometers. These discrepancies arise from multiple reasons. First mistakes in manual encod-
ing (like the longitude was incorrectly recorded with a minus sign). Second, countries or provinces,
for which Wikidata gives the coordinates of the capital while other sources give the coordinates
of the centroid. Third, mispelling in the sources concerning the scholars. Four, wrong match in
Wikidata.
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On the whole, it seems we cannot completely avoid manual controls. However, there is a key
difference compared to the initial round of manual searches: this time, we were more precise. We
addressed ambiguities systematically and avoided approximations. This was facilitated by compar-
ing the results against an existing thesaurus like Wikidata, which is interconnected with Wikipedia,
rich of disambiguation pages for several entities. Still, automatically matching locations to Wikidata
greatly enhanced scalability by limiting manual verification to less than a quarter of the full location
dataset.

2 DISTANCE BETWEEN PLACE OF BIRTH AND PLACE OF DEATH

Precise geolocalization can be used to study human mobility. One way to measure the mobility
pattern of a group of people over time is to look at the distribution of the distance between place of
birth and place of death. We compute such distance for each scholar using the Haversine formula,’
before comparing our results with what is found in the literature.

For example, Serafinelli and Tabellini (2022) look at a sample of “creative people” from Wikipedia.
They analyse the distribution of the distance for different periods, expecting to find an increasing
mobility of time thanks to the consolidation of states and the improvements in the means of trans-
portation throughout centuries. Their Figure 6 displays the distribution of birth-to-death distances
in 1000, 1300, 1600, and 1800. The distribution remained surprisingly quite stable over time.

Spencer and Otterstrom (2024) compute the cumulative distributions of 2.83 million North Amer-
ican birth-death distances, from 1620 to 1980. Here too the cumulative distribution is stable until
1710, with a percentage of stayers around 40% (those who died close (< 1km) to their place of birth).
Then, following the expansion of the Atlantic trade (Acemoglu, Johnson, and Robinson 2005), more
people are movers. Median distance is not reported, but from the graph, it is slightly above 10km
before 1710, and around 100km after.

Combining data from Freebase.com, the General Artist Lexicon, and the Getty Union List of
Artist Names (ULAN), Schich et al. (2014) analyze over 150,000 individuals across two millennia to
study aggregate birth-to-death migration across two millennia. The distribution of birth-to-death
distances for the notable individuals in their sample from before 1300 CE to 2012 CE is fat-tailed,
meaning most individuals migrated short distances, while only a few undertook long-range migra-
tions. The median migration distance remained relatively stable over time, ranging from 214 km in
the 14th century to 382 km in the 21st century, with a low of 135 km in the 17th century. According
to the authors, this modest increase suggests that, despite global interconnectedness, most individ-
uals historically remained within regional bounds. However, the tail of the distribution expanded
significantly, reflecting the rise of long-range mobility driven by factors such as global colonization
and increased transcontinental traffic.

Figure 1 shows the cumulative distribution of birth-to-death distance for the RETE scholars. It is
based on 27985 scholars for whom places of birth and death are known (excluding those for which
only countries of birth are known). The percent of "stayers" appears as the vertical axis intercept. It
is equal to 26.4%. The median distance is 98km.

Let us now divide our sample in three: Middle-ages (<1492), Age of Discovery (1492-1699), Age
of Atlantic Commerce (1700-1800). The sample sizes are respectively 2249, 11661, 14075. The per-
centage of stayers is, respectively, 32.3%, 24.2% and 27.1%. The median distance is 77km, 111km,
90km. The three cumulative distributions are relatively similar, echoing the result of Serafinelli and
Tabellini (2022). Still we find that mobility increased from the Middle Ages to the Age of Discovery.
The Age of Atlantic Commerce did not see any further increase in mobility, and, if anything, slight
drop in the distances. This contradicts the finding of Spencer and Otterstrom (2024) for the whole
US population.

1. The haversine formula was used to calculate great-circle distances between geographic coordinates, as described
by Sinnott (1984). The implementation follows the standard formula for computing distances on a sphere, using latitude
and longitude in radians.
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Figure 1: Cumulative distribution of birth-to-death distance

I
1000

1.0

—— Middle—Ages (<1492)
Age of Discovery (1492-1699)
Age of Atlantic Commerce (1700-1800)

0.8

Cumulative probability
0.4

0.2

0.0
|

I I I I I I
1 5 10 50 100 500

1+ distance in km (log scale)

Figure 2: Cumulative distribution of birth-to-death distance by period
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In Figure 3, we isolate scholars with an affiliation to the Universitas Lovaniensis (1425-1797, see
Catoire et al. (2021)) — which celebrates its 600th anniversary on December 9 this year— from the rest
of the RETE population. While the median distances are similar between the two groups, the dis-
tribution reveals differences in the lower and upper quartiles. Louvain scholars are less represented
among those with very short birth-to-death distances (Q1) but become more concentrated start-
ing from around 25 km, particularly within the 100-500 km range (approximately Q3), indicating a
tendency toward shorter distances overall.
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Figure 3: Cumulative distribution of birth-to-death distance by period, comparing scholars affiliated
with the Universitas Lovaniensis (1425-1797) to all other scholars.

Finally, to analyze cultural mobility and the prominence of historical locations, we replicate
Figure 1E from Schich et al. (2014) by mapping the raw counts of scholars’ birth and death places
in Figure 4. Consistent with the findings in Schich et al. (2014), we observe that European capitals,
such as Paris and Rome, being historically highly important cultural hubs, serve as major death
attractors. Central Europe also emerges as a region of moderate intensity for death attraction, due
to its decentralized cultural landscape with multiple competing centers. Compared to Figure 1E from
Schich et al. (2014), however, our map reveals a slight overrepresentation of Italian cities as birth
sources, largely due to the prevalence of toponymic identifiers associating obscure Northern Italian
scholars with their birthplace but often lacking corresponding death place records.
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