DTU
DRIVEN

SCIENCE INEQUALITIES
Diego KozlowskKi

Faculty of Science, Technology and Medicine, University of Luxembourg
May, 2021

AIM AND SCOPE

» As a social activity, scientific output is not independent from the society in which
it is produced [1].

» |nequality plays a major role in the distribution of prestige, resources and impact
among scientists.

» This project aims to a better understanding of biases and inequalities in science.

METHODOLOGY

This project is data-driven, which means that we aim at a quantitative understanding,
without losing sight of the context of data.

We leverage on:

» Bibliometric databases (Web of Science, Scopus)

» Natural Language Processing, to do large-scale analysis over scientific
communications (Word embeddings, Topic Modelling)

» Network analysis, to understand collaboration and citation patterns (Graph
Neural Networks, Social Network Analysis)

» A commitment for clear and engaging scientific communication (Data
visualization, Shiny Apps)

Nevertheless, we prioritize the best tool for answering each research question, regard-
less if it is the newest method or an old proven technique.

Lines Of Work

1. EMBEDDED BIAS

» We problematize the use of Deep Learning embeddings for the study of science.
We focus on how different models encode science inequalities, and should be
used/avoided for specific research questions. [2]
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We studied how Graph Neural Networks and text-embeddings capture the centrality of international
collaborations
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2. RACE & GENDER INEQUALITIES

» We study scientific publication patterns by race and gender intersection in US
research community.

» As we work with bibliometric databases, we first need to infer author’'s race to do
our analysis. The first piece of this larger project focuses on the bias introduced
by different types of name-based racial inference methods. [3]

» In a second project on this track, we study gender inequalities in Germany’s
scientific publications. (work in progress, with Jennifer Dusdal and Justin Powell)

» On a third track, we study non-scientific publications. We want to understand the
variation of discourse in men-oriented and women-oriented magazines. [4]
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3. INTERNATIONAL DIVISION OF SCIENCE

» The international division of scientific labor is deeply related with economic
inequality around the globe. Therefore, a comprehensive analysis of science
inequality should consider this aspect.

» A first step was towards a better understanding of the international division of
labor, through finding the latent dimensions of world trade [5]

» next steps will focus on the relation between economic inequality and scientific

inequality.
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