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Abstract

U.S. universities transformed from provincial institutions into global research lead-
ers in less than a century. A fundamental component of their success was their ability
to attract and employ talented researchers. We examine this transformation by ana-
lyzing over 395k biographical entries of U.S. faculty from twelve editions of American
Men and Women of Science, tracking faculty hired between 1880 and 1990. Our findings
reveal that U.S. universities shifted from relying on U.S.-born, foreign-educated faculty
to attracting foreign-born, U.S.-educated faculty. In the early 1900s, approximately
25% of hired faculty were foreign-educated, predominantly German-trained Americans.
By 1990, over 25% were foreign-born and increasingly U.S.-educated, with the share of
foreign-born, U.S.-educated faculty rising from 5% to 20%. This shift coincided with a
geographic diversification from German dominance to global representation, including
Asia and the Global South, as individual universities evolved from maintaining distinct
foreign partnerships to developing dense global networks. Moreover, we observe an as-
sociation between the presence of foreign-educated faculty and changes in their host
institutions’ research trajectories, particularly in the late 1800s.
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American universities transformed from provincial institutions to global leaders in sci-
entific research in less than a century (Geiger, 1986). A fundamental component of their
success relied on their capacity to attract and employ talented researchers. We examine the
educational backgrounds and career trajectories of multiple generations of leading U.S. sci-
entists to understand the reliance of U.S. academic research institutions on foreign-educated
and foreign-born faculty.

We digitized over 395k biographical entries, representing approximately 119k U.S. faculty,
listed across twelve editions of the series “American Men and Women of Science” (Cattell,
1906b; Kalte et al., 2005), published between 1906 and 2005. From this dataset, we identify
U.S. faculty first hired by American universities between 1880 and 1990, tracking where they
acquired their advanced research education and how they influenced their host institutions’
research trajectories.

Our findings reveal that over a century, U.S. universities transitioned from relying on
U.S.-born, foreign-educated to foreign-born, U.S.-educated faculty (see Figure 1). Until the
1900s, approximately 25% of faculty hired in the U.S. were foreign-educated, predominantly
German-educated, U.S.-born (see Figure 2a). By 1920, the share of foreign-educated faculty
declined to 3% and, although it has increased in recent periods, it did not exceed 13%.
Simultaneously, U.S. universities have become increasingly reliant on foreign-born scientists,
whose share grew from approximately 5% in 1880 to over 25% by 1990. Notably, these foreign-
born faculty were increasingly educated in U.S. institutions, with the share of foreign-born
among U.S.-educated faculty rising from 2.86% in 1880 to around 19.25% by 1990.
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Figure 1: Foreign-Born and Foreign-Educated by Year of First US Faculty Job

Source: Own estimations using data from AMWS. a: Share of Foreign-Born and Foreign-Educated among
the total faculty. b: Foreign-Educated among US-born faculty. c: Foreign-Born among US-Educated faculty.

Concerning the geographic sources of foreign education and place of birth, we observe a
general trend for U.S. universities to open to a more diversified and global pool of faculty. The
geographic sources of foreign education diversified (see Figure 2a), with the United Kingdom,



Canada, and India becoming increasingly important and Germany’s influence declining. The
origins of foreign-born faculty shifted from European and Canadian dominance in the late
1800s to greater representation from Asia, Europe, and other regions of the Global South
(see Figure 2b).
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Figure 2: Composition of the foreign-educated and the foreign-born

Source: Own estimations using data from AMWS. Year cohorts defined according to the year of first faculty
job in the US. Using current country boundaries as defined in Geonames (Wick, 2021) and GADM (Global
Administrative Areas, 2022).

This shift was facilitated by U.S. universities’ expanding international faculty hiring net-
works, which provided access to foreign-educated scientists from diverse institutions world-
wide. We document how different U.S. universities maintained distinct ties with foreign
universities. In 1906, MI'T’s primary source of foreign faculty was Leipzig, while the Univer-
sity of Missouri recruited heavily from Gottingen (see Figure 3a). In recent periods, these
networks have become denser and more diverse, with universities as a group drawing talent
globally while maintaining overrepresentation of specific partners (see Figure 3b).

We also examine the long-term impact of different cohorts of foreign-educated faculty
on the research output of their host universities many years after their arrival. Specifically,
we assess whether the influx of scientists from foreign institutions with outstanding track
records in a particular academic field is linked to an increase in publications in that field at
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Figure 3: Main mobility corridors

Source: Own estimations using data from AMWS. Note: Only the top 10% sending and receiving universities
are shown, and the remaining universities are grouped in the category others. Links are colored according
to the university of education (left side). Color palette: Germany: orange; United Kingdom: red; France:
yellow; Rest of Europe: brown; Canada: light blue; Asia: purple; other universities: gray.



their host universities (see Figure 4). While the arrival of foreign-educated scientists had,
in most periods, a positive effect on their host universities’ research output, the impact of
foreign-born foreign-educated faculty was long-lasting and more persistent for earlier cohorts
(1880-1910 and 1911-1930), but nonsignificant for more recent cohorts (see Figure 4, panel
a). In contrast, the effect of U.S.-born, foreign-educated faculty was generally smaller, and
turned negative for the most recent cohort (see Figure 4, panel b). These results suggest
that early cohorts of foreign-educated faculty, particularly those who were foreign-born, had
a greater impact when U.S. universities were still developing their research capabilities. Over
time, however, their influence diminished as American institutions increasingly relied on

domestically-trained faculty.
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Figure 4: Impact of Foreign-Educated on the publication profiles of their first hosting US
universities

Source: Own estimations using data from AMWS. Note: Cells marked with an “X” indicate results that are
not statistically significant. Panel (a) displays how the presence of foreign-born, foreign-educated faculty from
institutions outstanding in a particular field relates to the number of research papers produced in that field
at US universities. Panel (b) shows similar results for US-born, foreign-educated faculty.

Our work contributes to several literatures. First, it provides quantitative evidence for
debates about the emergence of U.S. academic research (Geiger, 1986; Cole, 2010; Kerr, 2001)
and the historical formation of American research capabilities (Urquiola, 2020; MacLeod
and Urquiola, 2021; Graham and Diamond, 2004; Cole, 2010). Second, it informs ongoing
discussions about foreigners’ contributions to U.S. science and innovation (Bernstein et al.,
2022), particularly regarding migration and knowledge diffusion (Hornung, 2014; Lissoni,
2018; Ganguli, 2015) and migrants as agents of change (Hausmann and Neffke, 2019; Bahar
and Rapoport, 2018; Bahar et al., 2020; Miguelez and Morrison, 2022). Third, it adds to
research on U.S. faculty origins (Clauset et al., 2015; Burris, 2004; Jones and Sloan, 2020)
and the U.S. academic elite (Yuret, 2017,0). Finally, it assembles a comprehensive geocoded
dataset tracking leading American scientists’ careers over more than a century.

Our findings also inform current geopolitical debates about foreigners’ roles in U.S. aca-
demic research. Our analysis suggests that when America was not yet a global academic
leader, foreign education, primarily of U.S.-born scholars, helped the country acquire sci-
entific capabilities to rise to prominence. Today, the U.S. relies on foreign-born talent to
maintain its dominant position in science and innovation. While foreign-born scientists may

not dramatically alter universities’ publication profiles, they expand the talent pool and may



bring diverse global perspectives. Historically, Germany attracted the best U.S.-born sci-
entists because German institutions led the world; today, America holds that advantageous
position. Restricting this talent flow could impede U.S. research progress and directly benefit
competitors.
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A Data

Our primary data comes from 395k biographical entries on 119k leading US faculty. Bio-
graphical data comes from 12 different releases (1906, 1910, 1921, 1933, 1938, 1944, 1949,
1961, 1976, 1986, 1995, 2005) of the series American Men and Women of Science (AMWS).!
As a single release can comprise multiple volumes, a total of 39 books and more than 37k
pages have been processed. For every page, we have taken digitized images (see panel (a) of
figure A1) and transformed them into text that can be read using a set of customized NLP
Models for Name Entity Recognition (NER). In particular, we extract information on dates
and places of birth, education, and work (see panel b of figure A1). More technical details of
this procedure can be consulted in the appendix C.
WILLIAMS, GEORGE JACKSON, I11, b Corpus Christi, Tex, July 14, 38; m 61; ¢ 2.
Educ: Tex A&l Univ, BS, 61; George Peabody Col, MA, 66; Univ Tex, Austin,
PhD(bot), 69. Prof Exp: Asst prof gen biol, Univ Denver, 69-72; asst prof, 72-785,
ASSOC PROF GEN BIOL & BOT, WASH STATE UNIV, 75- Concurrent Pos: NSF
grant grassland biome, Int Biol Prog, Pawnee Nat Grasslands, Colo State Univ, 71-72
& 74-75, grant physiol ecol C3 and C4 grasses, 74-76. Mem: AAAS; Bot Soc Am;
Am Sco Plant Physiol; Ecol Soc Am. Res: Physiological and biochemical adaptations

of plant populations; colonizing plant species and ecotypic differentiation. Mailing
Add: Prog in Gen Biol & Dept of Bot Wash State Univ Pullman WA 99163

(A) An AMWS raw biography

WILLIAMS, GEORGE JACKSON, lil] , b Corius Christi, Tex,| |July 14 | 38
BIRTHPLACE BIRTHDATE" ' BIRTHYEAR
;m 61; C/ 2. Educ: | Tex A&l Univ,{ [ BS 161 |; Geor&e PeabodiCol, MA 166 |;
Univ Tex, Austin |, Phngoti , 169 |. Prof Exp: | Asst grof&en biol |, | Univ Denver |, |69-72];
asst Erof , | 72-75], | ASSOC PROF GEN BIOL & BOT{, | WASH STATE UNIV{, | 75-
Concurrent Pos: | NSF grant grassland biome | , | Int Biol Prog, Pawnee Nat Grasslands |,
POSITIONCONC iﬂﬂmﬁ

Colo State Univ |, [71-72] | 74-75], | grant physiol ecol C3 and C4 grasses |, | 74-76
POSITIONCONC YEAR

. Mem: AAAS; Bot Soc Am; Am Sco Plant Physiol; Ecol Soc Am. Res: Physiological and biochemical

adaptations of plant populations; colonizing plant species and ecotypic differentiation. Mailing Add:

Prog in Gen Biol & Dept of Bot Wash State Univ Pullman WA 99163
ADDR

(B) A labeled biography

Figure Al: Sample Biography

Source: Own labeling using data from AMWS. Note: Panel (A) shows a raw biography, as it is extracted
from the original books; Panel (B) shows a labeled biography after applying our NLP-NER models to extract
all the relevant textual entities.

By leading American scientists, we follow the definition adopted by AMWS. That is,
scientists who have conducted “a significant proportion of their work [...] in North America”
(Kalte et al., 2005, p. VII). Therefore, foreign-born scientists are included in our analysis.
Moreover, the scientists listed in the books are meant to have made significant contributions
to their fields. Peers usually nominate them, and the significance of their contributions is
assessed according to three criteria: distinguished achievements, quality of research, and
positions attained. AMWS is not intended to be a census of North American scientists but
a sample of the people who have driven science’s development in North America.

! Although first book releases were titled “American Men of Science,” they also included women (Kim and
Moser, 2021). The current title, “American Men and Women of Science” was adopted in 1971.



AMWS results from James McKeen Cattell’s psychological works on the characteristics of
the “American Men of Science” (Cattell, 1906a,9,9,9). Although Cattell was a controversial
figure for being in favor of eugenics (Godin, 2007; Hammarfelt et al., 2017), the informa-
tion he collected has been precious for prosopographical and historical studies (Trytten and
Shapiro, 1951). More recently, AMWS has become a regular publication that involves multi-
ple advisory board members. Moreover, economists have started using AMWS data, as some
historical periods facilitate the design of robust empirical strategies. For example, Moser and
San (2020) study the effects of migration policies in invention during the migration quota
acts, and Kim and Moser (2021) analyze the impact of children on the careers of women
scientists during the baby boom.

As our focus is on the US faculty, we only consider the scientists who have worked as
professors the US at any time of their careers. We exclude visiting professors and emeritus
professors from our analyses, as our focus is on tenure-track professors. To keep historical
consistency, we only focus on the hires by continental US universities, excluding scientists
who started their careers in Alaska and Hawaii. We group faculty in time cohorts, deined
according to the year of first position as a professor.

To locate universities, we matched universities of education and universities of work with
the June 2021 release of the GRID database (Digital Science, 2021). In addition, as some in-
stitutions have changed their names or merged with other institutions, we manually corrected
the top 300 institutions in every book released, corroborating data with alternative sources
such as Wikipedia and the universities’ websites. We rely on aggregated data at the city level
in some of the indicators used in our econometric estimations (see section B for more details
on our econometric estimations and variable definitions). To define the boundaries of a city,
we follow the definition of Functional Urban Areas (FUA) established by the Global Human
Settlement Layer (GHSL) project (Moreno-Monroy et al., 2020; Schiavina et al., 2019).

To determine the places of birth for faculty members, we geocoded the locations provided
in their records. We began by cleaning the input text, removing non-ASCII characters that
often corresponded to OCR errors, and by identifying each subcomponent in the birthplace
string. For instance, some entries specify a “city, US state” pair, others use “city, country,”
and some list only the city or the country. Each place of birth was matched to entries in
the Geonames database, with the goal of preserving hierarchical relationships and achieving
geocoding at the finest level of detail available. In cases where a match was not found in
Geonames, we used the raw string to query the Google Maps API. A faculty member was
classified as foreign-born if the reported birthplace was outside the current boundaries of
the United States, including Alaska and Hawaii. We adopted modern country boundaries as
defined in Geonames (Wick, 2021), when a match is available, and GADM (Global Adminis-
trative Areas, 2022), when geocoded using Google Maps API. This is particularly important
since many European boundaries have changed during our period of analysis. This approach
is feasible because most faculty members specify city names in the place of birth field.

In our econometric estimations, we also get data from Microsoft Academic Graph (MAG)
(Wang et al., 2020). We use data on the documents with an attributed academic field, pub-
lished between 1900 and 2019, to compute the publication profile of a sample of US research
universities. Moreover, we draw on the whole universe of documents in MAG that have geo-
graphical information on their authors’ affiliation to compute knowledge specialization indices
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at the city level. Additionally, we calculate knowledge proximity and density measures across
academic fields, using the co-occurrences of academic fields in a published document.

B Empirical strategy

We estimate regression models to analyze how foreign education has affected the publication
profiles of the hosting US universities of work. In particular, we present some correlations
between the number of publications of a US university u in field f in a more recent period
t', defined as y, fu, using as primary explanatory variable the composition of its foreign-
educated entry-level faculty hired in a historical period ¢, such that ¢ < t'.? Our estimations
cannot be read as causal effects, as it is not our objective to account for the numerous histori-
cal events and endogenous factors that may have affected the performance of US universities.

Equation (1) shows the baseline model specification. We estimate the y,, ¢4, using as main
independent variable our migration measure, m,, f;; a mean reversion term ¥, r, associated
with the number of papers published by university u in field f at the historical time t; the
direct academic field density w, ¢, of university u around field f in time ¢; a measure of
the size of a university, counting the total number of papers published by « in all fields at

historical time ¢, log(py,:); and a vector of academic field fixed effects d;.

Yu, £t = Bo + B1yu, .t + Balog(muy f¢) + Bawy, .t + Bslog(puy) + 05 +u (1)

Our own-field f migration variable, m, s; (equation (2)) measures the direct effect of a
particular cohort of foreign-educated entry-level faculty on the research path of a university.
It relies on the idea that historical specialization patterns may drive current specialization
(e.g., a US university is currently good at chemistry because it was nourished by foreign-
educated faculty from places specialized in chemistry). It can also be associated with the
effect of foreign-educated faculty in accessing frontier knowledge during the historical period.
Hence, my, t; is a weighted sum of the share of faculty who studied in a foreign city o
and worked at wu, l;’:ft’t, only if that city had a comparative advantage in that field, such that
RCA, ¢ > 1.3 For simplicity, RCA, ; is binarized and takes the value of one if RCA, 5; > 1

and zero otherwise. Moreover, to facilitate the analysis of the added fractions, we compute the

fractions with respect to the total number of foreign-educated scientists working at university

. lO u
win t. Hence, we set I,y = >, lou,, to ensure that l;,: € [0,1].

o

l
Mg =Y s RC Ao gy (2)

l
o—1 u,t

Concerning our Revealed Comparative Advantage Indexes RCA, r; used in equation (2)
and all our relative measures, we follow a similar definition to Balassa (1965) and Schubert
and Braun (1986). A revealed comparative advantage index allows for identifying deviations
from average patterns. In this case, RCA, s, (equation (3)) allows identifying the cities of

2We use the number of publications, as opposed to the number of citations or another indicator of quality,
as the available information in MAG for papers published in early 1900 is limited.

3Similar migration variables multiplied by a measure of comparative advantage can be found in Bahar and
Rapoport (2018) and in Di Iasio and Miguelez (2022).
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foreign-education o, which specialized in producing papers in field f, with respect to the
average expected production of papers in any field. We compute these measures at the city
to reduce biases linked to the poor geocoding and disambiguation of non-US universities
in MAG, which is more relevant until mid-1900. This choice is also justified because of the
multiple changes in university names and administrative structures that are difficult to follow

over time.?

Observed share of o in the total output of field f, at time ¢
Expected share of o among all the o locations, at time ¢

(3)

We also control for the direct academic field density w, s, of US university u around

RCAO,f,t —

field f at time ¢, as shown in equation (4). Following the principle of relatedness (Hidalgo
et al., 2018), it would be possible to think that universities should diversify their knowledge
portfolio in fields that are related to the fields they have already mastered. Therefore, w, f¢
accounts for how easy it was for university u to jump into related fields, according to the fields
they specialized in at the historical time ¢. Equation (4) takes the form of a weighted sum,
in which we add the proximity shares of other fields f’ around f, with respect to the total
proximity around f (¢y), only a university had specialized in that surrounding field f’ in ¢.
We compute the proximity matrix from the co-ocurrence of academic fields in a document
for the whole universe of scientific articles in MAG published between 1900 and 2019. This
allows us to see the relationships between old and new fields.® Hence, our proximity measures
¢fp and ¢y are time-independent. As in equation (2), we binarize the revealed comparative
advantage index RCA,, y; and we set ¢y = Zf, P

Wy, ft = Z w * RCAuJ/?t (4)
O

In our model estimations, we do not include fixed effects at the level of universities. Our
three migration measures are included in natural logarithms. Hence, it can be proved that
log(my, i) = log(zgzl lout ¥ RCAg t4) — log(lu) and that log(ly,), could be similar to the
inclusion of a vector of university fixed effects. In particular, log(l, ;) controls for scale effects
associated with the leading scientists working at u at time ¢. Additionally, we explicitly
include a measure of its production size by counting the total number of papers p, published
by u at time ¢ p, . As py: can be highly skewed, it is included in our model as log(py ).

Regarding the estimation method, we compute regression models appropriate for count
data. Since our dependent variable consists of integer values, we estimate Poisson regression
models. We cluster standard errors by university and academic field to account for potential
group-level correlation. To facilitate the interpretation of the estimated coefficients for the

480 far, we have cleaned errors linked to the institutions mentioned in our sample of AMWS scientists,
but more work is required to extract the affiliation of historical papers in MAG and attach them to current
university names.

"Moreover, as fields in MAG are assigned using machine learning methods (Microsoft Academic, 2020;
Wang et al., 2020), we have fewer problems associated with differences in classifications of academic fields
over time.

For our relatedness matrices, we rely on the RCA transformation, ¢/:¢* = WEZJ%) * (D222, ¢is)s
RCAN _ 54

proposed by Li and Neffke (2022). Additionally, we apply the monotonous transformation, ¢;; = JRCA T
i

as in Neffke (2019).

12



migration and density variables, we standardize these variables by subtracting the mean
and dividing each value by its standard deviation. The variables ¢ and ¢’ represent specific
time intervals rather than individual years. This choice helps to reduce noise caused by
measurement errors and by historical events that affected only a single year. The range for
the historical period t is generally set to a twenty-year window, with the exception of the first
period, which covers thirty years. These periods are defined to preserve historical consistency
while ensuring that each sample is large enough for statistical analyses. For the current time
t', we use ten-year windows, for example, from 1910 to 1919 or from 1920 to 1929. In each
historical period, we include only those universities that hired at least one scientist during
that interval. This approach allows the set of considered US universities to evolve over time,

reflecting the historical expansion of the academic system.

C Sample definition

A typical AMWS biographical entry contains a fixed structure that we parsed using a set
of customized Natural Language Processing (NLP) models. As there are some changes in
the structure of biographies of the different editions of AMWS (see figure A2), we train five
different Name Entity Recognition (NER) models (m0107, m0810, m1316, m19, m22) to
extract 18 types of entity labels (see table 1). Every NER model has been trained using a
set of 300 to 600 manually labeled biographies and transformer-based models on Python’s
library Spacy 3.0 (Montani et al., 2022).

Entity Label ‘ m0107 mO0810 ml316 m19 m22 Total
NAME 100003 153673 242491 124032 132483 | 752682
YEAR 99639 149163 224687 118278 125083 | 716850
AFFILIATION 98937 147712 223571 117903 123847 | 711970
ADDR 95709 141403 221965 117291 127909 | 704277
POSITION 99398 147957 224028 107556 124402 | 703341
INSTITUTION 97591 144024 223329 117465 118506 | 700915
FIELD 96480 144988 229883 119994 107218 | 698563
DEGREE 96881 143731 222948 117221 117508 | 698289
BIRTHPLACE 95502 139959 219072 114107 109299 | 677939
BIRTHYEAR 95583 141561 215672 113096 109391 | 675303
BIRTHDATE 94313 141839 217209 112770 106763 | 672894
SUBAFF 37727 85460 113112 62838 75685 | 374822
POSITIONCONC 0 0 128927 76190 0 | 205117
POSITIONCURR 0 0 0 117704 0| 117704
EMAIL 0 0 0 0 64473 | 64473
CITIZEN 0 10817 21353 12113 10260 | 54543
DEAD 0 2311 0 0 3292 5603
SUBINS 402 0 0 226 0 628

Table 1: Entities extracted from biography entries

Source: Own estimations using data from AMWS. Note: Counting unique biography entries with at least one
entity in each category label.
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Williston, Dr. SiamueliW:endelli 1 Universit‘ of Cho,Chicaio,IIIs. *Paleontolo 1

Boston, Mass |, | July10 | 52 .|B.S , | Kas. StateAgr. Col|, 72 | AM )
BIRTHPLACE BIRTHDATE" ' BIRTHYEAR

75 |:|M.D , | Yale , 180 | Ph.D |, [85 |.|Asst. paleont],|Yale , | 76-85

; | asst. ed | ' Science, 86 |:|demonstrator and prof. anat|, | Yale 1 86-90|;

Erof. aeol. and anat. and dean|, [ Med. Sch, Kansas|, 90-02|; rof. paleont ,|Chicago |

02-- |Health 0fficer|,|New Haven |, [87-89

; State Board of Health, and State Board of Med. Examination, Kas. F.A.A; Geol. Soc; Ass. Anat; Nat.

§

Cent. States; Kas. Acad. (pres, 97) ; for. cor. London Geol. Soc. Diptera; mososaurs; pterodactyls. --

Plesiosaurs; Triassic vertebrates.

(A) First edition (1906)

|VON HUNGEN, KERN{, [ NEUROCHEMISTRY |, | PSYCHOPHARMACOLOGY | . Personal Data: b
Modesto, Calif|, | May 2 , 1940 ;m 1967, ¢ 2. Education: [Reed Col |, [BA ; 1962|

BIRTHPLACE BIRTHDATE ' BIRTHYEAR
; [ Ind Univ |, |PhD biol chem |, |1968 . Professional Experience: [CHIEF |,

POSITION

|BRAIN BIOCHEM LAB |, | VET ADMIN MED CTR, SEPULVEDA, CALIF|, | 1979- |; res chemist|,
|Neurochem Lab|,6 |1976-1979|; | Asst res biochemist|, Deﬁt Biol Chem |, [ Univ Calif, Los Anc.;eles
, [ 1971-]: | fel neurobiochem |, Deﬁt Biol Chem|, |Univ Calif, Los Ancileles|, | 1970-1971 |;
|Fe| neurobiochem|, |Chem Biodinamics Lab [, | Univ Calif, Berkelei|, |‘I968-1970|

. Memberships: Am Soc Neurochem. Research Statement & Publications: Functional neurochemistry:

regulatory mechanisms involving brain membranes, proteins, neurotransmitters and cyclic nucleotides
and the effects of alcohol and age on these systems; biochemical aspects of behavior. Mailing

Address:

| 897 Chattanooia Ave, ic Palisades, CA 90272| 1

(B) Twenty-second edition (2005)

Figure A2: Sample Biographies

Source: Own labelling using data from AMWS. Note: Panel (A) contains a sample biography for the first
release (1906) and panel (B) for the latest considered release (2005).



We apply the trained models to every biographical entry according to its associated book
edition. Asshown in table 1, the total number of entries, with at least one name entity, is equal
to 752,682. Not all the biographies contain the same information, as some are incomplete, and
others only reference previous books. For this work, we only focus on biographies, including
information on names and at least two more labels, among four possible options (birth year,
birthplace, institutions, and affiliations).

As scientists can appear in multiple editions, we match them over time to create a unique
scientist identifier. Therefore, we perform fuzzy matching on names, using PostgreSQL
pg_trgm’s trigram similarity function and a perfect matching on the birth year. Finally,
we set the value of similarity of cleaned names (after removing titles, parenthesis, and giv-
ing more weight to first letters) to 0.8. After this process, we get a total of 267,614 unique
scientists. This unique scientist identifier is used when counting scientists. Moreover, it is
used to extract information by grouping all the available biographical entries associated to
an individual.

From the total of 267,614 unique scientists, we identified only those entries corresponding
to individuals who hold at least one faculty position in the continental US, as described in
the Data section (Appendix A). We excluded from our sample corporate researchers and
researchers working in national labs who have not held any faculty positions, as they are
out of the scope of this paper and require more extensive disambiguation efforts. Our final
sample comprises 395k biographical entries on 119k leading US faculty.
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