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Algorithmic Bias
• bias impacts individuals or 

groups characterized by a set 
of legally-protected sensitive 
attributes (e.g., race, gender, 
religion, …);

• the inequalities might be 
reinforced by Artifical
Intelligence System can lead 
to severe discrimination and 
unfairness;
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BIAS in AI

Algorithmic Bias study how to measure and mitigate the 
impact of the bias in/on AI systems.
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Mitigating Algorithmic Bias
is a ground step to reach the UN’s SDG
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Want to evaluate and estimate the algorithmic bias present in the
staff-related data generated and used by Classic Educational Systems
with special interest to those of the University of L’Aquila.
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Talk Overview

01 02 03 04

Evaluation of the BIAS

Measures:
- Network Analysis,
- Disparate Impact

Literature Review

Identification of the literature

Critically analysis

Data Gathering

Collecting data from 
Public sources

Discussion

- Where are the critical
points?
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Phase One

01

Literature Review
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By analyzing the literature review, we extracted information on the Year, Country,
Academic Area and statistical approach of the reviewed papers.

Reviewed Papers

The dataset of reviewed papers is openly accessible at:

https://github.com/dangeloandrea14/public_SE_fairness

https://github.com/dangeloandrea14/public_SE_fairness
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Out of the 49 papers we analyzed, only

Papers use Public Data

Other data sources include Surveys, Bibliometric data, and Admission Letters.
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Out of the 49 papers we analyzed, only

Papers focus on STEM

Most of the papers focused on multiple areas or Medicine.
But can we really group multiple areas?
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Out of the 49 papers we analyzed

%
Of papers focus on Europe
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Summary of Literature 

Gender bias in Academia has been gaining attention over the last few years.
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Research Plan 
The goal is to study Gender Bias in Academia by employing these steps:

Publicly available data

Formal Bias Metric

Focusing on one group: Software Engineers

Formal Analysis of Network Behavior

Public Release of (anonymized) datasets and results
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Research Plan (2)
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02

Data Gathering

Phase Two
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Data Gathering
Data for the academic staff of UAQ and for all Italian public universities were
collected and identified.

The information relating to the academic career was downloaded from:

• MIUR public available database:
http://cercauniversita.cineca.it/php5/docenti/cerca.php,
http://ustat.miur.it/

• National Scientific Qualification (ASN archive):
http://abilitazione.miur.it/public/pubblicacandidati.php;

• Scopus API.

http://cercauniversita.cineca.it/php5/docenti/cerca.php
http://ustat.miur.it/
http://abilitazione.miur.it/public/pubblicacandidati.php


Data Gathering
Algorithm for retrieving this information given professor's name, surname, and affiliation:
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Data Processing
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From Scopus:
• We obtain bibliometrics data on all Software
Engineers on a global scale;

• We filter the data to obtain Social graphs on their
co-authorship relations;

• We build the final graphs.
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Network Analysis (RQ2)
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nodes

Gender Bias in Academic Promotions
(RQ3 & RQ4)

1. In the overall communities

2. Among Best Performers

3. Among Mid-Low Performers
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From Scopus and MIUR:
• We obtain data on the Italian SE community;

• We obtain data on the Informatics SE community;

• We process the datasets in order to be able to
compute the formal bias metric.

Disparate Impact (DI):
Disparate Impact compares the probability of having a 
Positive Outcome while being in the privileged or unprivileged 
group. Formally:

𝐷𝐼 =
𝑃 𝑌 = 𝑦! 𝑋 = 𝑥"#!$%&)
𝑃(𝑌 = 𝑦! | () *!"#$)
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Phase Three

03

Evaluation of the BIAS

Measures:
- Network Analysis,
- Disparate Impact
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Network Analysis
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For the Network Analysis we evaluate:

• Homophily; the tendency of researchers to co-
author papers with colleagues of the same gender;

• Clustering Coefficient; the tendency of researchers
to co-author papers with the same group of
colleagues every time;

• Modularity; the tendency of researchers to look for
global connections outside of their working group.
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Network Analysis

Each node is a researcher

Each edge is a co-
authorship relation
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Network Analysis

Homophily: |"!"#$$ |
|"|

Homophily is the tendency of researchers to co-author papers 
with colleagues of the same gender.

Since the observed values are reasonably close to the
ideal values, we infer that gender is not a primary
factor in choosing co-authors.
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Network Analysis
Clustering Coefficient: +|,%|

-./ " (-./ " 12)

Clustering Coefficient is the tendency of researchers to work with 
tightly-knit groups of people.
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Network Analysis
Modularity: 2

+4
∑%5(𝐴%5

-./ % -./ 5
+4

)𝛿(𝑐% , 𝑐5)

Modularity is the tendency of researchers to seek global 
connections.

For both the Worldwide and Italian SE communities,
Women exhibit much higher Modularity.

Italy Men 0.01
Italy Women 0.04
Worldwide Men 0.00035
Worldwide Women 0.0034
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Bias Analysis
Disparate Impact (DI):
Disparate Impact compares the probability of having a Positive 
Outcome while being in the privileged or unprivileged group. Formally:

𝐷𝐼 =
𝑃 𝑌 = 𝑦! 𝑋 = 𝑥"#!$%&)
𝑃(𝑌 = 𝑦! | () *!"#$)
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Academic Performance
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Phase Four

04

Discussion

- Where are the critical points?
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Critical Points

- The number of women in SE is so low that it’s
hard to compute the degree of Bias.

Social Graph of women in the
Italian SE community.
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Critical Points

- Most papers in the literature use private data 
and non-formal definitions of Bias.

Since the topic has been gaining increasing attention in
recent years, it is important to standardize the experiments
and make the experiments reproducible.
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Critical Points

- Men tend to work in more tightly-knit groups, 
while women seek more global connections.

These conclusions can be inferred by our Network Analysis.
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Critical Points

- Academic Promotions are biased towards men.

The Italian SE Community presents a higher gender bias in
promotions from Researchers to Associate Professors
compared to the overall Informatics Community.
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Early Results

- Early Results were presented in Istanbul at
ECSA ‘23.
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Questions?


